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ABBREVIATIONS

ACFM actual cubic feet per minute

cc (ml) cubic centimeter (milliliter)

DSCFM dry standard cubic foot of dry gas per minute
DSML dry standard milliliter

DEG-F (°F) degrees Fahrenheit

DIA. Diameter

FT/SEC feet per second

g gram

GPM gallons per minute

GR/ACF grains per actual cubic foot

GR/DSCF grains per dry standard cubic foot

g/dscm grams per dry standard meter

HP horsepower

HRS hours

IN. inches

IN.HG. inches of mercury

IN.WC. inches of water

LB pound

LB/DSCF pounds per dry standard cubic foot

LB/HR pounds per hour

LB/10°BTU pounds per million British Thermal Units heat input
LB/MMBTU pounds per million British Thermal Units heat input
MW megawatt

mg/dscm milligrams per dry standard cubic meter
ug/dscm micrograms per dry standard cubic meter

microns (um)

micrometer

MIN. minutes

ng nanograms

PM particulate matter

PPH pounds per hour

PPM parts per million
ppmC parts per million carbon
ppm,d parts per million, dry
ppm,w parts per million, wet
ppt parts per trillion

PSI pounds per square inch
SQ.FT. square feet

TPD tons per day

ug micrograms

v/v percent by volume
w/w percent by weight

Standard conditions are defined as 68 °F (20 °C) and 29.92 IN. of mercury pressure

JAword\methods\abbreviations.doc
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1 INTRODUCTION

On July 23-24, 2013, Interpoll Laboratories personnel conducted a Relative Accuracy Test
Audit (RATA) on the following Continuous Emission Monitoring (CEM) System installed on the

Boiler 9 Outlet Duct at the Manitowoc Public Utilities Facility in Manitowoc, Wisconsin:

Monitor

Type Manufacturer Moadel Serial No. Location
SO2 Thermo Electron 43i 43i0510511567 No. 9 Boiler
NOx Thermo Electron 42i 42i0510511561 No. 9 Boiler
CcOo2 Thermo Electron 41i 410i0510511584 No. 9 Boiler
CO Thermo Electron 48i 48i0510511587 No. 9 Boiler
Flow United Sciences 150 1500188 No. 9 Boiler

On-site testing was performed by Aaron Wilson and Nate Beinemann. Coordination
between testing activities and plant operation was provided by Jim Fanning of Mechanical Systems,
Inc and Tim Harding of Manitowoc Public Utilities. The test was not witnessed by a representative

of the Wisconsin Department of Natural Resources.

The RATA was performed in accordance with EPA Methods 3A, 6C, 7E and 10, CFR Title
40, Part 60, Appendix A (revised July 1, 2013) and per Part 75. For oxygen analysis, a slip stream
of sample gas was withdrawn from the exhaust gas stream using test ports on the stack adjacent to
the CEMS using a heat-traced probe and filter assembly. After passing through the filter, the gas
passed through two condenser-type moisture removal systems operating in series. The particulate-
free dry gas was then transported to the oxygen analyzer with the excess exhausted to the
atmosphere through a calibrated orifice, which was used to ensure that the flow from the stack
exceeds the requirements of the analyzer. For CO, SO,, NO,, and CO, analysis, a dilution probe
based system was used. In this system a slipstream of exhaust gas is drawn from the exhaust gas
stream using an M&C dilution probe. The sample stream is filtered and diluted (approximate
dilution during these tests was 100:1) before delivery to the analyzers. The analog response of the
analyzers in both systems was recorded using a computer data logger. The analyzers were

calibrated with EPA Protocol gases.
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The important results of the test are summarized in the following tables. Field data and all

other supporting information are presented in the appendices.
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2 SUMMARY AND DISCUSSION

The results of the Relative Accuracy Test Audit are summarized in the following tables. An

overview of the results is presented below:

NO. 9 BOILER RELATIVE ACCURACY RESULTS

Parameter Units Measured
NO, LB/10°BTU 6.77
NO, ppm,w 3.69
SO, ppm,w 6.03
SO, LB/10°BTU : 8.63
CO, % v/Iv,w 1.43
Flow (low) SCFH 1.35
Flow (mid) SCFH 2.98
CO ppm,w 1.11
CO LB/10°BTU 1.03

No difficulties were encountered in the field or in the evaluation of the data. On the basis of these
facts and a complete review of the data and results, it is our opinion that the CQO, SO, and NO,
concentrations reported herein are accurate and closely reflect the actual values, which existed at the time

the test was performed.
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Summary of the Results of the July 23-24, 2013, Relative Accuracy Test Audit
of the NOx Analyzer Installed on the No. 9 Boiler Breeching at the

Manitowoc Public Utilities Plant located in Manitowoc, Wisconsin.

177 Kibs/Hr
Nox Lbs/mmBTU
Run Date Time RM CEM DIFF.
1 * 7/23-24/2013 2115 - 21:35 0.128 0.118 0.010
2 7123-24/2013 21:45 - 22:05 0.133 0.124 0.009
3 7/23-24/2013 2215 - 22:35 0.114 0.108 0.006
4 7/23-24/2013 22:45 - 23.05 0.129 0.124 0.005
5 7/23-24/2013 2315 - 23:35 0.122 0.114 0.008
6 7/23-24/2013 2345 - 005 0.125 0.117 0.008
7 7/23-24/2013 020 - 040 0.108 0.102 0.006
8 7123-24/2013 12:50 - 110 0.127 0.120 0.007
9 7/23-24/201 3 1:20 - 1:40 0.148 0.140 0.008
10 7123-24/2013 1:50 - 2:10 0.152 0.144 0.008
Average Diff. 0.129 0.122 0.007470
Standard Deviation 0.002
Confidence Coefficient 0.001271
Relative Accuracy 6.77
Bias Test Fail
Bias Adjustment Factor 1.061

* Run was not used in Relative Accuracy calculation

RM = Reference Method

CEM = Continuous Emission Monitor
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Summary of the Results of the July 23-24, 2013, Relative Accuracy Test Audit

of the NOx Analyzer Installed on the No. 9 Boiler Breeching at the

Manitowoc Public Utilities Plant located in Manitowoc, Wisconsin.

177 Klbs/Hr

Nox ppm, wet

Run Date Time RM CEM DIFF.
1 * 7/23-24/2013 21115 - 21:35 57.40 54.70 2.70
2 7/23-24/2013 21:45 - 22:.05 58.70 57.50 1.20
3 7/23-24/2013 22:15 - 22:35 50.10 49.90 0.20
4 7/23-24/2013 22:45 - 23:.05 56.60 56.90 -0.30
5 - 7123-24/2013 2315 - 23:35 53.80 52.40 1.40
6 7/23-24/2013 23:45 - 0:05 55.40 53.70 1.70
7 7/23-24/2013 020 - 0:40 48.70 47.00 1.70
8 7/23-24/2013 1250 - 1:10 57.80 55.70 2.10
9 7/123-24/2013 1:20 - 1:40 67.20 64.80 2.40
10 7/23-24/2013 1:50 - 2:10 68.70 66.40 2.30
Average Diff, 57.444 56.033 1.411
Standard Deviation 0.925
Confidence Coefficient 0.711219
Relative Accuracy 3.69
Bias Test Fail
Bias Adjustmen{ Factor

* Run was not used in Relative Accuracy calculation

RM = Reference Method

CEM = Continuous Emission Monitor

1.025
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Summary of the Results of the July 23-24, 2013, Relative Accuracy Test Audit

of the SO2 Analyzer Installed on the No. 9 Boiler Breeching at the
Manitowoc Public Utilities Plant located in Manitowoc, Wisconsin.

177 Klbs/Hr
SO, ppm, wet
Run Date Time RM CEM DIFF.
1 7/23-24/2013 21:15 - 21:35 55.40 59.20 -3.80
2 7/23-24/2013 21:45 - 2205 74.20 71.70 2.50
3 7/23-24/2013 22:15 - 22:35 82.00 82.60 -0.60
4 7/23-24/2013 22:45 - 23:.05 61.00 57.90 3.10
5 7/23-24/2013 23:15 - 2335 98.20 91.10 7.10
6 7/23-24/2013 23:45 - 005 84.10 79.70 4.40
7 7/23-24/2013 0:20 - 040 98.60 95.50 3.10
8 7/23-24/2013 12,50 -  1:10 77.80 77.20 0.60
9 7/23-24/2013 1:20 -  1:40 75.40 71.20 4,20
10 * 7/23-24/2013 150 - 210 75.80 71.30 4.50
Average Diff. 78.522 76.233 2.288889
Standard Deviation 3.180
Confidence Coefficient 2.444204
Relative Accuracy 6.03
Bias Test Pass
Bias Adjustment Factor 1.030

* Run was not used in Relative Accuracy calculation

RM = Reference Method

CEM = Continuous Emission Monitor

MPU01703



Summary of the Results of the July 23-24, 2013, Relative Accuracy Test Audit
of the SO2 Analyzer Installed on the No. 9 Boiler Breeching at the
Manitowoc Public Utilities Plant located in Manitowoc, Wisconsin.

177 Klbs/Hr

SO, Lbs/mmBTU

Run Date Time RM CEM DIFF.
1 7/23-24/2013 21:15 - 21:35 : 0.172 0.177 -0.005
2 7/23-24/2013 21:45 - 22:05 0.234 0.216 0.018
3 7/23-24/2013 22:15 - 22:35 0.259 0.249 0.010
4 7/23-24/2013 22:45 - 23:.05 0193 - 0176 0.017
5 *  7/23-24/2013 2315 - 2335 0.310 0.277 0.033
6 7/23-24/2013 23:45 - 0:05 0.265 0.242 0.023
7 7/23-24/2013 0:20 - 0:40 0.305 0.287 0.018
8 7/23-24/2013 12:50 - 1:10 0.238 0.232 0.006
9 7/23-24/2013 1:20 - 140 0.231 0.213 0.018
10 7/23-24/2013 1:50 - 210 0.234 0.215 0.019
Average Diff. 0.237 0.223 0.013813
Standard Deviation 0.009
Confidence Coefficient 0.006625
Relative Accuracy 8.63
Bias Test Fail
Bias Adjustment Factor 1.062

* Run was not used in Relative Accuracy calculation
RM = Reference Method

CEM = Continuous Emission Monitor
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Summary of the Results of the July 23-24, 2013, Relative Accuracy Test Audit

on the CO2 Analyzer Installed on the No. 9 Boiler Breeching at the

Manitowoc Public Utilities Plant located in Manitowoc, Wisconsin.

s

177 Kibs/Hr

CO,, wet Summary

Run Date Time RM CEM DIFF.
1 * 7123-24/2013 21:15 - 21:35 10.00 10.20 -0.20
2 7/23-24/2013 21:45 - 2205 9.90 10.10 -0.20
3 7/23-24/2013 2215 - 22:35 9.90 10.10 -0.20
4 7/23-24/2013  22:45 - 23.05 9.90 10.00 -0.10
5 7123-24/2013 23:15 - 23:35 9.90 10.00 -0.10
6 7/23-24/2013 2345 - 005 9.90 10.00 -0.10
7 7/23-24/2013 0:20 - 0:40 10.10 10.10 0.00
8 7/23-24/2013 1250 - 1:10 10.20 10.10 0.10
9 7/23-24/2013 1:20 - 1:40 10.20 10.20 0.00
10 7/23-24/2013 150 - 210 10.10 10.10 0.00
Average Difference 10.011 10.078 -0.06667
Standard Deviation 0.100
Confidence Coefficient 0.076867
Relative Accuracy 1.43
Bias Test Pass
Bias Adjustment Factor 0.993

* Run was not used in Relative Accuracy calculation

RM = Reference Method

CEM = Continuous Emission Monitor
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Summary of the Results of the July 23-24, 2013, Relative Accuracy Test Audit
on the Flow Analyzer Installed on the No. 9 Boiler Breeching at the
Manitowoc Public Utilities Plant located in Manitowoc, Wisconsin.

177 Klbs/Hr

Flow (SCFH) Summary
Run Date Time RM CEM DIFF.
1 * 7/23-24/2013 21:16 - 2125 4,907,000 4,824,000 83,000
2 7/23-24/2013 21:45 - 2155 4,861,000 4,811,000 50,000
3 7/23-24/2013 22115 - 22:25 4,894,000 4,822,000 72,000
4 7/23-24/2013 22:45 - 22555 4,857,000 4,811,000 46,000
5 7/23-24/2013 23115 - 2325 4,867,000 4,789,000 78,000
6 7/23-24/2013 2345 - 2355 4,847,000 4,807,000 40,000
7 7/23-24/2013 0:20 - 030 4,808,000 4,818,000 -10,000
8 7/23-24/2013 12:50 1:00 4,746,000 4,805,000 -59,000
9 7/23-24/2013 1:20 -  1:30 4,857,000 4,794,000 63,000
10 7/23-24/2013 1:50 - 2:00 4,791,000 4,811,000 -20,000

Average Difference
Standard Deviation
Confidence Coefficient
Relative Accuracy
Bias Test

Bias Adjustment Factor

* Run was not used in Relative Accuracy calculation

RM = Reference Method

CEM = Continuous Emission Monitor

4836444.444

4807555.556

28888.88889

47332.453

36382.878906

1.35

Pass

1.006

MPU01706



Results of the July 24, 2013 Relative Accuracy Test Audit

of the Flow Analyzer Installed on the No. 9 Boiler Breeching at the
Manitowoc Public Utilities Plant located in Manitowoc, Wisconsin.

Flow (SCFH)
Run Date Time RM CEM DIFF.

1 07/24/13 11:10 - 11:16 6,294,000 6,233,000 61,000

2 * 07/24/13 11:17 - 11:28 5,762,000 6,270,000 ‘-.508,000

-3 07/24/13 11:24 - 11:30 5,890,000 6,275,000 385,000

4 07/24/13 11:40 - 11:46 6,359,000 6,238,000 121,000 -

5 07/24/13 11:47 - 11.53 6,438,000 6,238,000 200,000

6 07/24/13 11:54 - 12:.00 6,360,000 6,247,000 113,000

7 07/24/13 12:.08 - 12:14 6,319,000 6,224,000 95,000

8 07/24/13 12215 - 12:21 6,347,000 6,204,000 143,000

9 07/24/13 12:22 - 12:28 6,291,000 6,211,000 80,000

10 07/24/13 12:29 - 12:35 6,295,000 6,215,000 80,000
Average Diff. 6288111.111 6231666.667 56444.444
Confidence Coefficient 131168.699355
Standard Deviation 170644.448
Relative Accuracy 2.98
Bias Test ,‘ Pass
Bias Adjustment Factor 1.00905768

* Run was not used in Relative Accuracy calculation

RM = Reference Method

CEM = Continuous Emission Monitor

10
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Summary of the Results of the July 23-24, 2013, Relative Accuracy Test Audit
of the CO Analyzer Installed on the No. 9 Boiler Breeching at the
Manitowoc Public Utilities Plant located in Manitowoc, Wisconsin.

177 Klbs/Hr

CO ppm, wet
Run Date Time RM CEM DIFF.
1 7/23-24/2013 21:15 - 21:35 13.30 15.30 -2.00
2 7/23-24/2013 21:45 - 22:.05 17.50 15.00 2.50
3 7/23-24/2013 22:15 - 22:35 17.70 14.90 2.80
4 7/23-24/2013 22:45 - 2305 17.10 13.60 3.50
5 7/23-24/2013 23:15 - 23:35 15.30 12.80 2.50
6 7/23-24/2013 23:45 - 005 15.10 17.40 -2.30
7 * 7/23-24/2013 020 - 040 15.90 20.40 -4.50
8 7/23-24/2013 12,50 - 1110 14.80 18.80 -4.00
9 7/23-24/2013 120 - 1:40 17.00 17.80 -0.80
10 7/23-24/2013 150 - 2:10 17.20 18.20 -1.00
Average Diff. 16.111 15.978 0.133333
Standard Deviation 2.724
Confidence Coefficient 2.093823
Relative Accuracy calculated using applicable standard of 200 ppm 1.1
Bias Test Pass
Bias Adjustment Factor 1.008

* Run was not used in Relative Accuracy calculation

RM = Reference Method

CEM = Continuous Emission Monitor

** Calculated in accordance with CFR, Part 60, App. B, PS 4A, 13.2. Using the applicable standard.

Applicable standard for the source is 200 ppm. An alternative method of calculation is also
allowed in which the average difference, plus the confidence coefficient, must be less than 5 ppmv.

11
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Summary of the Resuits of the July 23-24, 2013, Relative Accuracy Test Audit
of the CO Analyzer Installed on the No. 9 Boiler Breeching at the
Manitowoc Public Utilities Plant located in Manitowoc, Wisconsin.

CO Lbs/mmBTU

Run Date Time RM CEM DIFF.
1 7/23-24/2013 21:15 - 21:35 0.018 0.020 -0.002
2 7/23-24/2013 21:45 - 22:05 0.024 0.020 0.004
3 7/23-24/2013 2216 - 22:35 0.024 0.020 0.004
4 * 7/23-24/2013 22:45 - 23:.05 0.024 0.018 0.006
5 7/23-24/2013 23:15 - 23:35 0.021 0.017 0.004
6 7/23-24/2013 2345 - 0:.05 0.021 0.023 -0.002
7 7/23-24/2013 020 - 040 0.022 0.027 -0.005
8 7/23-24/2013 12;50 - 110 0.020 0.025 -0.005
9 7/23-24/2013 1 :20\ - 140 0.023 0.023 0.000
10 7/23-24/2013 150 - 2:10 0.023 0.024 -0.001
Average Diff. 0.022 0.022 0.000274
Standard Deviation 0.004
Confidence Coefficient 0.002801
Relative Accuracy (using applicable standard 0.3) 1.03
Bias Test ‘ Pass
Bias Adjustment Factor 1.013

* Run was not used in Relative Accuracy calculation
RM = Reference Method

CEM = Continuous Emission Monitor

12
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APPENDIX A

SAMPLING EQUIPMENT CALIBRATION DATA
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INTERPOLL LABORATORIES, INC.
(763) 786-6020

Temperature Measurement Device Calibration Sheet

Unit under Test:

Vendor Cen Tech Serial Number 6048682
Mode! 92242 Thermocouple Type _TypeK
Range 0-2000 Technician Mike Bonham
Date of Calibration 8/2/2012 PDT Number 138
Method of Calibration:
Omega Model CL-300 Type K Thermocouple Simulator which provides 22 precise temperature equlvalent millivolt signals.
The CL-300 is cold junction compensated. Calibrailon accuracy is +/- 0.1 % of span(2100 of) +/- 1 degree (for negative
temperatures add +/- 2 degrees). The CL-300 simulated exactly the mlliivoltage of a Type K thermocouple at the
indicated temperature.
Desired Temp. Response of Unit Under Deviation
(°F) Nominal Test (°F) At (°F) %
0 9 9 1.919
100 103 3 0.533
200 210 10 1.493
300 304 4 0.524
400 405 5 0.578
500 501 1 l 0.104
600 605 5 0.469
700 700 0 0.000
800 804 4 0.316
900 901 1 0.073
1000 1006 6 0.409
1100 1103 3 0.192
1200 1204 4 0.240
1300 1301 1 A 0.057
1400 1404 4 0.216
1600 1603 3 0.153
1600 1604 4 0.194
1700 1700 0 0.000
1800 1800 0 0.000
1900 1901 1 0.042
2000 . 2000 0 0.000
2100
Average; 3.24 0.3577

OF = off scale response by unit under test (oF)

[Z] Unit was in tolerance
{ Must ba withln +- 1.6% absoluts reference temperature)

|1 Unitwas not In tolerance : Recalibrated see new calibration sheet or

unlt put out of service.

% dev = 100At/(460+t)
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INTERPOLL LABORATORIES, INC.
(763) 786-6020

Temperature Measurement Device Calibration Sheet

Unit under Test:

Vendor Omega
Model hh-81
Range 0-2100 °F
Date of Calibration 4/5/2013

Method of Calibration:

Serlal Number 201108
Thermocouple Type Type K
Techniclan D Van Hoever
PDT Number 85

Omega Model CL-300 Type K Thermocouple Simulator which provides 22 precise temperature equivalent milllvolt signals.
The CL-300 is cold junction compensated. Calibration accuracy is +/- 0.1 % of span(2100 oF) +/- 1 degres (for negative
temperatures add +/- 2 degrees). The CL-300 simulated exactly the mlllivoltage of a Type K thermocouple at the

indlcated temperature.

Desired Temp. Response of Unit Under Deviation
(°F) Nominal Test (°F) At (°F) %
0 1 1 0.217
100 101 1 0.179
200 204 4 0.606
300 303 3 0.395
400 401 1 0.116
500 500 0 0.000
600 603 3 0.283
700 700 0 0.000
800 803 3 0.238
900 902 2 0.147
1000 1004 4 0.274
1100 1104 4 0.256
1200 1204 4 0.241
1300 13056 5 0.284
1400 1404 4 0.215
1500 1505 5 0.255
1600 16056 5 0.243
1700 1703 3 0.139
1800 1802 2 0.088
1800 1903 3 0.127
2000
2100 OF
Average: 3 0.215

OF = off scale response by unit under test (oF)
[] Unit was In tolerance
( Must be within +/- 1.5% absolute raference temperature)

] Unit was not in tolerance : Recalibrated see new callbration sheet or

unit put out of service.

% dev = 100AY/(460+t)
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INTERPOLL LABORATORIES, INC.
(763) 786-6020

Stac.k Sampling Department - QA
Field Barometer Calibration Sheet

Date: 4/5/2013

Technician: Aaron Wilson

Mercury Column Barometer Number: Weighing Room Barometer

Aneroid Barometer Number: NO.1 (2109004)
Reference Mercury Ambient Temperature | Adjusted Mercury Initial Field Difference
Barometer Reading Temperature Correction Barometer Reading | Barometer Reading | (Ppa - Pom)

Factor ‘
29.27 76 0.124 29.15 29.13 -0.016

Weighing room barometer setup:

1) Using the set screw on the bottom of the barometer, adjust the level of the mercury reservolr to the point that
the level indicator makes slight contact with the mercury. A flashlight can aid in seeing the dimple formed
when the level indicator makes contact with the mercury.

2) Slide the measurement ruler on the barometer to the point where the bottom of the ruler is in line with the top
of the mercury column's reverse meniscus. Record the reading (in. Hg)

3) Take a temperature reading and record the temperature correction factor from the lookup table near the barometer.
4) Apply the temperature correction factor to the mercury barometer.

5) Adjustthe field barometer reading to within +/- 0.1 in. Hg of the reference barometer reading.

Has this barometer shown any consistent problems with calibration? Has the problem been alleviated?

Note: Aneroid barometers will be calibrated periodically against a mercury column barometer.

The aneroid barometer to be calibrated should be placed in close proximity to the mercury barometer
and left to equilibrate for 20 - 30 minutes before calibrating. Aneroid barometer will be calibrated to
the adjusted mercury barometer readings.

Alternative Calibration Procedure:
1) Obtain the station value or absolute barometric pressure Pr from a nearby Natlonal Weather Service station and its elevation (A)
in feet above sea level.
2) Determine the elevation (B) in feet above sea level of the site of the field barometer.(local airport)
3) Calculate the site barometric pressure (Pb) as follows: :
Pb = Pr + 0,001 (A-B)
4) Compare the fleld barometer reading against Pb obtained in step 3.
5) Adjust the field barometer reading to within +/- 0.1 in. Hg.
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Customen Interpall Laboratories

S-type Pl 10: fa-54PL Dats:  1-Apr-13
Standard Pitot ID: ool Personnal: oH '
Cplsid): D89 Cplactualy:] 0831 |
Bart Number: - P{pari 2B35
Test Velocity {fps): 30 - 60~ 90 T(°F): 56

B0 0,284 0.853% D838 0.835
&0 1132 0.825 6,833 .88
20 2,623 0.824 ., b.gzz  im28

Qvarall Avérage 0831

Fitot bube 57N Q4-5+P1 was calibrated In accordance with the Code of Fadarst
" Raguiations, Titla 40, Part 80 Appendix A, Method 2, Section 10.

Eﬁmﬁw . | ?,é:méﬂ

708 E. Club Blvd,, Burham, Nowh Carolinn. 27704 wew.avironsupphioat DID-6-2688 BAX: 919-682-0333
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S-type Pitet ID:  D4-5+P1 Date: 1-Apr-13

Standard Pitot ID: o0y Personnels BH
Cp{stdk 0.8 Cplactual):
Part Number: P(hary:  20.35
Tast Velpcity (Fps): 30 TEFR 56
1l
=
Y | o202 0,268 | 0.834 0,000
< o202 0,285 0.831 -9.003
0.201 0.285 0.833 -0.001,
AVERAGE | (0.B34 0.002
Std deviston|  0.003

10
o 0282 0,835
g 0.202 0.283 D.B36 0000
0.202 | 0.284 0.835 0,002
0.201 0.283 0835 -0.001
AVERAGE | 0.836 0.001
Std devlation] 0002
ol AP{std)
Crls) = Cplsid), TAPG)

Cp(A) ~ Cp(B] = must b <0.010%
*Deviatlon = {Cpis) - AVGLp(s)} {must bz <0.010}
Standard deviation of the deviatlons must be less than 8.02 for both

Pitot tube 5/N 04-5+P1 was callbrated It sccormance with the CFR 40, Patt 60 Appendix
&, Mettad 2, Section 10,

HIR B. Chuh Bld,, e, North Caroling 277404 e Eripirisuply. oo 210-GRE-968R FAJ: 919-582-5333
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S-typs Pitot ID:  Da=54P1 Date:  1-Apr-13

Standard Pitot ID; 001 Parsonnel; 2133 ,
Cp(std):  D.99 Cp{actual):
Part Number: P(karli  2P.B5 :
Test Valogity {fus): an TF): K&
28]
8 799,
ey 0.803 1.153 0.827 0.002
<L 0.BOD 1.152 D.825 0.000
0802 1159 0.824 -0.001
AVERAGE | 0.B25 ,001
Ltd devi=ation 0001
a 0. 0.832
4 D.B03 R W L | 0.835
@ ™ p.800 1.i30 0.833
0.902 1.131 0.834
AVERAGE | 0.B33
Std de*ar!atlm"l
AP(std}
= & =
Cp(s) = Cp{sid) AP(s)
Cp(A) - Cp{B} =[__ 0,005 _ lmust ba <0010}

*Daviation = {Cp(s) - AVETp{e)} {must ba <0010}
Standard deviation of the deviatons must be less than 0.02 for both

Pitot. tuba S/ 04-5+P1 was cullbrated In acgordance with tha CFR 410, Part 60 Appendix
#, Method 2, Seckion 10. .

708 E, Chab Rive, Thicham, Morth Cavolisa 27704 W SHFHORSHpDlY.eom M YOSFOERE EAN: 9106820133

MPUO01717



S-type Pilot I0:  D4-S4P1 Date: 1=-Apr-i3
Standard Pitot I0: gal Personnal: DH
Cp{std}: 9% Ep{m:tual}:
Part Numberz Fibarys 29.38
Test Velochty (fpe) 21 T(eF: 58
AP AF :
¥ By
TR} Fn B > U ‘
% 1.837 2.657 | 0.823 -0.001
' 1.836 1852 0.824 0000
< 1832 2.643 D.824 0.001
1.857 2851 D.824 (L.O0Y
AVERAGE 0.824 0.006
Std deviation) 0.001

2R

0 1.837 2.603 0.832 ~0,001
9 1838 2.504 0.833 0.000
@ | 3832 2.588 D.823 0.000
1837 - 2597 0.833 0000
AVERAGE | (.833 0,000
Std devistion]  0.001

- AP{stel)

Cpls) = Cplatd) AP(S)

Cp(A) - Cp(B) = B0RF __ Jmuat be <0013
*Deviation = {Cpls) - AVGTHS)} {must be <0010}
Standard deviation of the deviations must be lesy than 0,402 for both

Pitrt tuthe SN &4-5+1 was calfbeated In accordance with the OFRL 40, Fart 60 Appanilix
A, Mathod 2, Section 10, ) :

708 B. Clob Blvd., Darbatn, Noril Careling 27704 R EnIToS Tl oM 00360688 FAR: 9196820533
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APPENDIX B

FIELD DATA SHEETS

MPU01719



Interpoll Laboratories
(763) 786-6020

EPA Method 2 Field Data Sheet

Job MSI / Manitowoc PU
Source No. 9 Boiler
Test 2N Run _ 1 Date 7/23-24/2013 Cross-section Elevation
Stack Diameter (in.) View View
Dry Bulb (°F) 310 Wet Bulb (°F) 137
Moisture Content (%) 12.36
Monometer Normal
Barometric Pressure 29.29
Static Pressure +/- -0.69
Operators AW /NB
Pitot No. 04-5+-P1 Pitot Coeff. 0.831
177 Klbs/Hr
Traverse Fraction Distance Distance
Point of From Stack From End of Velocity Temperature
Number Diameter Wall (in.) Port (in.) of Gas (“F)
Port Length (in.): 11.50 Start Time: 9:15 PM
A-1 0.032 3.46 14.96 0.210 310
A-2 0.105 11.34 22.84 0.230 310
A-3 0.194 20.95 32.45 0.220 310
A-4 0.323 34.88 46.38 0.220 310
A-5 0.677 7312 84.62 0.210 310
A-6 0.806 87.05 98.55 0.210 310
A-7 0.895 96.66 108.16 0.220 310
A-8 0.968 104.54 116.04 0.220 310
B-1 0.220 308
B-2 0.220 308
B-3 0.210 308
B-4 0.180 308
B-5 0.220 308
B-6 0.250 308
B-7 0.240 308
B-8 0.290 308
Digital Numbers Used: 857138 End Time: 9:25 PM

MPU01720




Interpoll Laboratories
(763) 786-6020
CrA NICUIVUU &4 TICiu wvdla oliIcelL

Job MS! / Manitowoc PU

Source No. 9 Boiler

Test 2N Run _2 Date 7/23-24/2013 Cross-section Elevation

Stack Diameter (in.) 108 View View

Dry Bulb (°F) 313 Wet Bulb (°F) 136

Moisture Content (%) 11.75

Monometer Normal

Barometric Pressure 29.29

Static Pressure +/- -0.69

Operators AW /NB

Pitot No. 04-5+-P1 Pitot Coeff. 0.831

177 Klbs/Hr
Traverse Fraction Distance Distance
Point of From Stack From End of Velocity Temperature
Number Diameter Wall (in.) Port (in.) of Gas (“F)
Port Length (in.): 11.50 Start Time: 9:45 PM

A1 0.032 3.46 14.96 0.180 313
A-2 0.105 11.34 22.84 0.180 313
A-3 0.194 20.95 32.45 0.170 313
A-4 0.323 34.88 46.38 0.170 313
A-5 0.677 73.12 84.62 0.210 313
A-6 0.806 87.05 98.55 0.200 313
A-7 0.895 96.66 108.16 0.190 313
A-8 0.968 104.54 116.04 0.180 313
B-1 0.210 310
B-2 0.190 310
B-3 0.220 310
B-4 0.200 310
B-5 0.260 310
B-6 0.310 310
B-7 0.330 310
B-8 0.340 310

Digital Numbers Used: 857138 End Time: 9:55 PM

MPUO01721



Interpoll Laboratories
(763) 786-6020

EPA NMethod 2 Field Data Sheet

Job MSI / Manitowoc PU
Source No. 9 Boiler
Test 2N Run _3 Date 7/23-24/2013 Cross-section Elevation
Stack Diameter (in.) 108 View View
Dry Bulb (°F) 313 Wet Bulb (°F) 135 )
Moisture Content (%) 11.23
Monometer Normal
Barometric Pressure 29.29
Static Pressure +/- -0.69
Operators AW /NB
Pitot No. 04-5+-P1 Pitot Coeff. 0.831
177 Klbs/Hr
Traverse Fraction Distance Distance
Point of From Stack From End of Velocity Temperature
Number Diameter Wall (in.) Port (in.) of Gas (*F)
Port Length (in.): 11.50 Start Time: 10:15 PM
A1 0.032 3.46 14.96 0.190 313
A-2 0.105 11.34 22.84 0.190 313
A3 0.194 20.95 32.45 0.200 313
A4 0.323 34.88 46.38 0.210 313
A-5 0.677 73.12 ] 84.62 0.230 313
A6 0.806 87.05 98.55 0.220 313
A7 0.895 96.66 108.16 0.210 313
A-8 0.968 104.54 116.04 0.220 313
B-1 0.210 311
B-2 0.210 311
B-3 0.220 311
B-4 0.240 311
B-5 0.230 311
B-6 0.250 311
B-7 0.280 311
B-8 0.270 311
Digital Numbers Used: 85/138 End Time: 10:25 PM

MPU01722



Interpoll Laboratories
(763) 786-6020

EPA Method 2 Field Data Sheet

Job MS! / Manitowoc PU
Source No. 9 Boiler
Test 2N Run _4 Date 7/23-24/2013 Cross-section Elevalion
Stack Diameter (in.) 108 View View
Dry Bulb (°F) 310 Wet Bulb (°F) 136
Moisture Content (%) 11.71
Monometer Normal
Barometric Pressure 29.29
Static Pressure +/- 0.70
Operators AW /NB
Pitot No. 04-5+-P1 Pitot Coeff. 0.831
177 Klbs/Hr
Traverse Fraction Distance Distance
Point of From Stack From End of Velocity Temperature
Number Diameter Wall (in.) Port (in.) of Gas (°F)
Port Length (in.): 11.50 Start Time: 10:45 PM
A-1 0.032 3.46 14.96 0.230 310
A2 0.105 11.34 22.84 0.210 310
A-3 0.194 20.95 32.45 0.200 310
A4 0.323 34.88 46.38 0.210 310
A-5 0.677 73.12 84.62 0.230 310
A-6 0.806 87.05 98.55 0.230 310
A7 0.895 96.66 108.18 0.220 310
A-8 0.968 104.54 116.04 0.210 310
B-1 0.200 312
B-2 0.200 312
B-3 0.190 312
B-4 0.210 312
B-5 0.210 312
B-6 0.220 312
B-7 0.250 312
B-8 0.280 312
Digital Numbers Used: 85/138 End Time: 10:55 PM

MPU01723




Interpoll Laboratories
(763) 786-6020

EPA Method 2 Field Data Sheet

Job MSI / Manitowoc PU

Source No. 9 Boiler

Test 2N Run _ 5 Date 7/23-24/2013 Cross-section Elevation

Stack Diameter (in.) View View

Dry Bulb (°F) 310 Wet Bulb (°F) 136

Moisture Content (%) 11.83

Monometer Normal

Barometric Pressure 29.29

Static Pressure +/- -0.70

Operators AW /NB

Pitot No. 04-5+-P1 Pitot Coeff. 0.831

177 Klbs/Hr
Traverse Fraction Distance Distance
Point of From Stack From End of Velocity Temperature
Number Diameter Wall (in.) Port (in.) of Gas (°F)
Port Length (in.): 11.50 Start Time: 11:15 PM

A-1 0.032 3.46 14.96 0.240 310
A-2 0.105 11.34 22.84 0.230 310
A-3 0.194 20.95 32.45 0.210 310
A-4 0.323 34.88 46.38 0.220 310
A-5 0.677 73.12 84.62 0.230 310
A-6 0.808 87.05 98.55 0.210 310
A7 0.895 96.66 -108.16 0.220 310
A-8 0.968 104.54 116.04 0.220 310
B-1 0.180 309
B-2 0.170 309
B-3 0.180 309
B-4 0.200 309
B-5 0.250 309
B-6 0.240 309
B-7 0.260 309
B-8 0.270 309

Digital Numbers Used: 85/138 End Time: 11:25 PM

MPU01724



Interpoll Laboratories

(763) 786-6020
EPA Method 2 Field Data Sheet

Job MSI / Manitowoc PU

Source No. 9 Boiler

Test 2N Run _86 Date 7/23-24/2013 Cross-section Elevation

Stack Diameter (in.) View View

Dry Bulb (°F) 311 Wet Bulb (°F) 136

Moisture Content (%) 11.81

Monometer Normal

Barometric Pressure 29.29

Static Pressure +/- -0.69

Operators AW /NB

Pitot No. 04-5+-P1 Pitot Coeff. 0.831

177 Kibs/Hr
Traverse Fraction Distance Distance
Point of From Stack From End of Velocity Temperature
Number Diameter wall (in.) Port (in.) of Gas (°F)
Port Length (in.): 11.50 Start Time: 11:45 PM

A-1 0.032 3.46 14.96 0.220 311
A-2 0.105 11.34 22.84 0.230 311
A-3 0.194 20.95 32.45 0.210 311
A-4 0.323 34.88 46.38 0.220 311
A-5 0.677 73.12 84.62 0.230 311
A-6 0.806 87.05 98.55 0.200 311
A7 0.895 96.66 108.16 0.210 311
A-8 0.968 104.54 116.04 0.200 311
B-1 0.200 309
B-2 0.190 309
B-3 0.200 309
B-4 0.230 309
B-5 0.240 309
B-6 0.220 309
B-7 0.250 309
B-8 0.240 309

Digital Numbers Used: 85/138 End Time; 11:55 PM

MPU01725



Interpoll Laboratories

(763) 786-6020
EPA Method 2 Field Data Sheet

MSI / Manitowoc PU

Job

Source No. 9 Boiler

Test 2N Run _7 Date 7/23-24/2013 Cross-section Elevation

Stack Diameter (in.) View View

Dry Bulb (°F) 312 Wet Bulb (°F) 137

Moisture Content (%) 12.27

Monometer Normal

Barometric Pressure 29.29

Static Pressure +/- -0.71

Operators AW/ NB

Pitot No. 04-5+-P1 Pitot Coeff. 0.831

177 Klbs/Hr
Traverse Fraction Distance Distance
Point of From Stack From End of Velocity Temperature
Number Diameter wall (in.) Port (in.) of Gas (°F)
Port Length {in.): 11.50 Start Time: 12:20 AM

A1 0.032 3.46 14.96 0.210 312
A-2 0.105 11.34 22.84 0.200 312
A-3 0.194 20.95 32.45 0.220 312
A4 0.323 34.88 46.38 0.210 312
A-5 0.677 73.12 84.62 0.190 312
A-6 0.806 87.05 98.565 0.210 312
A7 0.895 96.66 108.16 0.210 312
A-8 0.968 104.54 116.04 0.200 312
B-1 0.180 311
B-2 0.190 311
B-3 0.220 311
B-4 0.230 311
B-5 0.230 311
B-6 0.250 311
B-7 0.250 311
B-8 0.240 311

Digital Numbers Used: 85/138 End Time: 12:30 AM

MPUO01726



Interpoll Laboratories

(763) 786-6020
EPA Method 2 Field Data Sheet

Job MSI / Manitowoc PU

Source No. 9 Boiler

Test 2N Run _8 Date 7/23-24/2013 Cross-section Elevation

Stack Diameter (in.) View View

Dry Bulb (°F) 311 Wet Bulb (°F) 137

Moisture Content (%) 12.28

Monometer Normal

Barometric Pressure 29.29

Static Pressure +/- -0.07

Operators AW /NB

Pitot No. 04-5+-P1 Pitot Coeff. 0.831

177 Klbs/Hr
Traverse Fraction Distance Distance
Point of From Stack From End of Velocity Temperature
Number Diameter Wall (in.) Port (in.) of Gas (°F)
Port Length (in.): 11.50 Start Time: 12:50 PM

A-1 0.032 3.46 14.96 0.190 311
A-2 0.105 11.34 22.84 0.200 311
A-3 0.194 20.95 32.45 0.180 311
A-4 0.323 34.88 46.38 0.190 311
A-5 0.677 73.12 84.62 0.200 311
A-6 0.806 87.05 98.55 0.220 311
A7 0.895 96.66 108.18 0.210 311
A-8 0.968 104.54 116.04 0.200 311
B-1 0.180 310
B-2 0.190 310
B-3 0.200 310
B-4 0.210 310
B-5 0.200 310
B-8 0.250 310
B-7 0.260 310
B-8 0.270 310

Digital Numbers Used: 85/138 End Time: 1:00 AM

MPUO01727



Interpoll Laboratories

(763) 786-6020
EPA Method 2 Field Data Sheet

Job MSI / Manitowoc PU

Source No. 9 Boiler

Test 2N Run _ 9 Date 7/23-24/2013 Cross-section Elevation

Stack Diameter (in.) View View

Dry Bulb (°F) 312 Wet Bulb (°F) 137

Moisture Content (%) 12.29

Monometer Normal

Barometric Pressure 29.29

Static Pressure +/- -0.72

Operators AW/ NB

Pitot No. 04-5+-P1 Pitot Coeff. 0.831

177 Kibs/Hr
Traverse Fraction Distance Distance
Point of From Stack From End of Velocity Temperature
Number Diameter Wall (in.) Port (in.) of Gas (°F)
Port Length (in.): 11.50 Start Time: 1:20 AM

A-1 0.032 3.46 14.98 0.220 312
A-2 0.108 11.34 22.84 0.230 312
A-3 0.194 20.95 32.45 0.210 312
A-4 0.323 34.88 46.38 0.200 312
A-5 0.677 73.12 84.62 0.190 312
A-6 0.806 87.05 98.55 0.210 312
A7 0.895 96.66 108.16 0.200 312
A-8 0.968 104.54 116.04 0.210 312
B-1 0.230 310
B-2 0.210 310
B-3 0.200 310
B-4 0.200 310
B-6 0.240 310
B-6 0.250 310
B-7 0.260 310
B-8 0.250 310

Digital Numbers Used: 85/138 End Time: 1:30 AM

MPU01728



Interpoll Laboratories
(763) 786-6020

EPA Method 2 Field Data Sheet

Job MSI / Manitowoc PU
Source No. 9 Boiler
Test 2N Run _10 Date 7/23-24/2013 Cross-section Elevation
Stack Diameter (in.) View View
Dry Bulb (°F) 312 Wet Buib (°F) 136
Moisture Content (%) 11.74
Monometer Normal
Barometric Pressure 29.29
Static Pressure +/- -0.07
Operators AW/ NB
Pitot No. 04-5+-P1 Pitot Coeff. 0.831
177 Kibs/Hr
Traverse Fraction Distance Distance
Point of From Stack From End of Velocity Temperature
Number Diameter Wall (in.) Port (in.) of Gas (°F)
Port Length (in.): 11.50 Start Time: 1:50 AM
A-1 0.032 3.46 14.96 0.200 312
A-2 0.105 11.34 22.84 0.200 312
A-3 0.194 20.95 32.45 0.220 312
A-4 0.323 34.88 46.38 0.230 312
A-5 0.677 73.12 84.62 0.210 312
A8 0.806 87.05 98.55 0.190 312
A7 0.895 96.66 108.16 0.180 312
A-8 0.968 104.54 116.04 0.190 312
B-1 0.190 310
B-2 0.200 310
B-3 0.220 310
B-4 0.210 310
B-5 0.200 310
B-6 0.250 310
B-7 0.270 310
B-8 0.260 310
Digital Numbers Used: 85/138 End Time: 2:00 AM

10
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Interpoll Laboratories
(763) 786-6020

EPA Method 2 Field Data Sheet

Job MSI / Manitowoc PU
Source No. 9 Boiler
Test 2M Run 1 Date 7/24/2013 Cross-section Elevation
Stack Diameter (in.) 108 View View
Dry Bulb (°F) 330 Wet Bulb (°F) 138
Moisture Content (%) 12,01
Monometer Fluid
Barometric Pressure 29.44
Static Pressure +/- -0.39
Operators AW /NB
Pitot No. 04-5+-P1 Pitot Coeff. 0.8310
300 Kibs/Hr
Traverse Fraction Distance Distance
Point of From Stack From End of Velocity Temperature
Number Diameter Wall (in.) Port (in.) of Gas (°F)
Port Length (in.): 11.50 Start Time: 11:10 AM
A-1 0.032 3.46 14.96 0.430 330
A-2 0.105 11.34 22.84 0.410 330
A-3 0.194 20.95 3245 0.390 330
A-4 0.323 34.88 46.38 0.380 330
A-5 0.677 73.12 84.62 0.360 330
A6 0.806 87.05 98.55 0.380 330
A-7 0.895 96.66 108.16 0.370 330
A-8 0.968 104.54 116.04 0.380 330
B-1 0.350 331
B-2 0.340 331
B-3 0.340 331
B-4 0.330 331
B-5 0.370 331
B-6 0.410 331
B-7 0.420 331
B-8 0.430 331
Digital Numbers Used: 857138 End Time: TTA6 AM

11
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Interpoll Laboratories
(763) 786-6020
LA HISUIUU £ TITIU Ddld JlieetL

Job MSI / Manitowoc PU
Source No. 9 Boiler
Test 2M Run _2 Date 7/24/2013 Cross-section Elevation
Stack Diameter (in.) 108 View View
Dry Bulb (°F) 330 Wet Buib (°F) 139
Moisture Content (%) 12.54
Monometer Fluid
Barometric Pressure 29.44
Static Pressure +/- -0.34
Operators AW /NB
Pitot No. 04-5+-P1 Pitot Coeff. 0.8310
- 300 Klbs/Hr
Traverse Fraction Distance Distance
Point of From Stack From End of Velocity Temperature
Number Diameter Wall (in.) Port (in.) of Gas (“F)
Port Length (in.): 11.50 Start Time: 11:17 AM
A-1 0.032 3.46 14.96 0.350 330
A-2 0.105 11.34 22.84 0.320 330
A-3 0.194 20.95 32.45 0.310 330
A-4 0.323 34.88 46.38 0.270 330
A-5 0.677 73.12 84.62 0.270 330
A6 0.806 87.05 98.55 0.270 330
A7 0.895 96.66 108.16 0.280 330
A-8 0.968 104.54 116.04 0.270 330
B-1 0.320 331
B-2 0.330 331
B-3 0.360 331
B-4 0.330 331
B-5 0.340 331
B-6 0.340 331
B-7 0.360 331
B-8 0.380 331
Digital Numbers Used: 857138 End Time: 11:23 AM
12

MPUO01731




Interpoll Laboratories
(763) 786-6020

EPA Method 2 Field Data Sheet

Job MSI / Manitowoc PU
Source No. 9 Boiler
Test 2M Run _ 3 Date 7/24/2013 Cross-section Elevation
Stack Diameter (in.) 108 View View
Dry Bulb (°F) 328 Wet Bulb (°F) 140
Moisture Content (%) 13.16
Monometer Fluid
Barometric Pressure 29.44
Static Pressure +/- -0.37
Operators AW /NB
Pitot No. 04-5+-P1 Pitot Coeff. 0.8310
- 300 Kibs/Hr
Traverse Fraction Distance Distance
Point of From Stack From End of Velocity Temperature
Number Diameter Wall (in.) Port {in.) of Gas (*F)
Port Length (in.): 11.50 Start Time: 11:24 AM
A-1 0.032 3.46 14.96 0.350 328
A2 0.105 11.34 22.84 0.350 328
A-3 0.194 20.95 32,45 0.340 328
A4 0.323 34.88 46.38 0.340 328
A-5 0.677 73.12 84.62 0.360 328
A-B 0.806 87.05 98.55 0.390 328
A7 0.895 96.66 108.16 0.400 328
A-8 0.968 104.54 116.04 0.380 328
B-1 0.310 329
B-2 0.280 329
B-3 0.260 329
B-4 0.250 329
B-5 0.310 329
B-6 0.310 329
B-7 0.320 329
B-8 0.360 329
Digital Numbers Used: 85/ 138 End Time: 11:30 AM
13
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Interpoll Laboratories
(763) 786-6020

EPA Method 2 Field Data Sheet

Job MSI / Manitowoc PU

Source No. 8 Boiler

Test 2M Run _4 Date 712412013 Cross-section Elevation

Stack Diameter (in.) 108 View View

Dry Bulb (°F) 328 Wet Bulb (°F) 141

Moisture Content (%} 13.72

Monometer Fluid

Barometric Pressure 29.44

Static Pressure +/- -0.35

Operators AW/ NB

Pitot No. 04-5+-P1 Pitot Coeff. 0.8310

300 Klbs/Hr
Traverse Fraction Distance Distance
Point of From Stack From End of Velocity Temperature
Number Diameter Wall (in.) Port (in.) of Gas (°F)
Port Length (in.): 11.50 Start Time: 11:40 AM

A-1 0.032 3.46 14.96 0.320 328
A-2 0.105 11.34 22.84 0.340 328
A-3 0.194 20.95 32.45 0.360 328
A-4 0.323 34.88 46.38 0.390 328
A5 0.677 73.12 84.62 0.430 328
A-6 0.806 87.05 98.55 0.440 328
A-7 0.895 96.66 108.16 0.440 328
A-8 0.968 104.54 116.04 0.420 328
B-1 0.350 329
B-2 0.360 329
B-3 0.370 329
B-4 0.380 329
B-5 0.410 329
B-6 0.380 329
B-7 0.390 329
B-8 0.380 329

Digital Numbers Used: 857138 End Time: 11:46 AM

14
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Interpoll Laboratories
(763) 786-6020

EPA Method 2 Field Data Sheet

Job MSI / Manitowoc PU
Source No. 9 Boiler
Test 2M Run _ 5 Date 7/24/2013 Cross-section Elevation
Stack Diameter (in.) 108 View View
Dry Bulb (°F) 332 Wet Bulb (°F) 141
Moisture Content (%) 13.57
Monometer Fluid
Barometric Pressure 29.44
Static Pressure +/- -0.34
Operators AW/ NB
Pitot No. 04-5+-P1 Pitot Coeff. 0.8310
300 Klbs/Hr
Traverse Fraction Distance Distance
Point of From Stack From End of Velocity Temperature
Number Diameter Wall (in.) Port (in.) of Gas (°F)
Port Length (in.): 11.50 Start Time: 11:47 AM
A1 0.032 3.46 14.96 0.390 332
A-2 0.105 11.34 22.84 0.380 332
A-3 0.194 20.95 32.45 0.430 332
A4 0.323 34.88 46.38 0.430 332
A-5 0.677 73.12 84.62 0.440 332
A-6 0.806 87.056 98.55 0.460 332
A7 0.895 96.66 108.16 0.470 332
A-8 0.968 104.54 116.04 0.450 332
B-1 0.380 331
B-2 0.370 331
B-3 0.380 331
B-4 0.360 331
B-5 0.360 331
B-6 0.350 331
B-7 0.380 331
B-8 0.320 331
Digital Numbers Used: 85/138 End Time: 11:53 AM
15
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Interpoll Laboratories

(763) 786-6020

EPA Method 2 Field Data Sheet

Job MS! / Manitowoc PU
Source No. 9 Boiler
Test 2M Run _6 Date 7/24/2013 Cross-seclion Elevation
Stack Diameter (in.) 108 View View
Dry Bulb (°F) 333 Wet Bulb (°F) 141
Moisture Content (%) 13.53
Monometer Fluid
Barometric Pressure 29.44
Static Pressure +/- -0.34
Operators AW/NB
Pitot No. 04-5+-P1 Pitot Coeff. 0.8310
: 300 Kibs/Hr
Traverse Fraction Distance Distance
Point of From Stack From End of Velocity Temperature
Number Diameter Wall (in.) Port (in.) of Gas (°F)
Port Length (in.): 11.50 Start Time: 11:54 AM
A1 0.032 3.46 14.96 0.410 333
A-2 0.105 11.34 22.84 0.380 333
A-3 0.194 20.95 32.45 0.330 333
A-4 0.323 34.88 46.38 0.320 333
A-B 0.677 73.12 84.62 0.320 333
A-6 0.806 87.05 98.55 0.340 333
A7 0.895 96.66 108.16 0.330 333
A-8 0.968 104.54 116.04 0.340 333
B-1 0.380 332
B-2 0.380 332
B-3 0.400 332
B-4 0.420 332
B-5 0.420 332
B-6 0.470 332
B-7 0.480 332
B-8 0.500 332
Digital Numbers Used: 85/138 End Time: 12:00 PM
16
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Interpoll Laboratories
(763) 786-6020

EPA Method 2 Field Data Sheet

Job MSI / Manitowoc PU
Source No. 9 Boiler
Test 2M Run _7 Date 7/24/2013 Cross-section Elevation
Stack Diameter (in.) 108 View View
Dry Bulb (°F) 334 Wet Bulb (°F) 140
Moisture Content (%) 12.94
Monometer Fluid
Barometric Pressure 29.44
Static Pressure +/- -0.35
Operators AW/ NB
Pitot No. 04-5+-P1 Pitot Coeff. 0.8310
300 Klps/Hr
Traverse Fraction Distance Distance
Point of From Stack From End of Velocity Temperature
Number Diameter Wall (in.) Port (in.) of Gas (°F)
Port Length (in.): 11.50 Start Time: 12:08 PM
A1 0,032 3.46 14.96 0.420 334
A2 0.105 11.34 22.84 0.390 334
A-3 0.194 20.95 32.45 0.380 334
A4 0.323 34.88 46.38 0.350 334
A-5 0.677 73.12 84.62 0.340 334
A-6 0.806 87.05 98.55 0.340 334
A7 0.895 96.66 108.16 0.330 334
A-8 0.968 104.54 116.04 0.340 334
B-1 0.390 335
B-2 0.340 335
B-3 0.350 335
B-4 0.350 335
B-5 0.410 335
B-6 0.440 335
B-7 0.490 335
B-8 0.500 335
Digital Numbers Used: 85/138 End Time: 12:14 PM
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Interpoll Laboratories
(763) 786-6020

EPA Method 2 Field Data Sheet

Job MSI / Manitowoc PU

Source No. 8 Boiler

Test 2M Run _8 Date 7/24/2013 Cross-section Elevation

Stack Diameter (in.) 108 View View

Dry Bulb (°F) 335 Wet Bulb (°F) 140

Moisture Content (%) 12.90

Monometer Fluid

Barometric Pressure 29.44

Static Pressure +/~ -0.33

Operators AW /NB

Pitot No. 04-5+-P1 Pitot Coeff. 0.8310

300 Klbs/Hr
Traverse Fraction Distance Distance
Point of From Stack From End of Velocity Temperature
Number Diameter Wall (in.) Port (in.) of Gas (°F)
Port Length (in.): 11.50 Start Time: 12:15 PM

A-1 0.032 3.46 14.96 0.440 335
A-2 0.105 11.34 22.84 0.420 335
A-3 0.194 20.85 32.45 0.370 335
A-4 0.323 34.88 46.38 0.350 335
A-5 0.677 73.12 84.62 0.340 335
A-6 0.806 87.05 98.55 0.380 335
A7 0.885 96.66 108.16 0.370 335
A-8 0.968 104.54 116.04 0.390 335
B-1 0.360 336
B-2 0.330 336
B-3 0.340 336
B-4 0.340 336
B-5 0.390 336
B-6 0.420 336
B-7 0.480 336
B-8 0.480 336

Digital Numbers Used: 85/138 End Time: 12:21 PM
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Interpoll Laboratories
(763) 786-6020

EPA Method 2 Field Data Sheet

Job MSI / Manitowoc PU
Source No. g Boiler
Test 2M Run _ 8 Date 7/24/2013 Cross-section Elevation
Stack Diameter (in.) 108 View View
Dry Bulb (°F) 336 Wet Bulb (°F) 140
Moisture Content (%) 12.87
Monometer Fluid
Barometric Pressure 29.44
Static Pressure +/- -0.35
Operators AW /NB
Pitot No. 04-5+-P1 Pitot Coeff. 0.8310
300 Klibs/Hr
Traverse Fraction Distance Distance
Point of From Stack From End of Velocity Temperature
Number Diameter Wall (in.) Port (in.) of Gas (°F)
Port Length (in.): 11.50 Start Time: 12:22 PM
A-1 0.032 3.46 14.96 0.430 336
A-2 0.105 11.34 22.84 0.390 336
A-3 0.194 20.95 32.45 0.340 336
A-4 0.323 34.88 46.38 0.330 336
A-5 0.677 7312 84.62 0.370 336
A6 0.806 87.05 98.55 0.360 336
A-7 0.895 96.66 108.16 0.380 336
A-8 0.968 104.54 116.04 0.380 336
B-1 0.350 336
B-2 0.350 336
B-3 0.360 336
B-4 0.340 336
B-5 0.390 336
B-6 0.410 336
B-7 0.440 336
B-8 0.490 336
Digital Numbers Used: 85/138 End Time: 12:28 PM
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Interpoll Laboratories
(763) 786-6020

EPA Method 2 Field Data Sheet

Job MSI / Manitowoc PU
Source No. 9 Boiler
Test 2M Run _10_ Date 7/24/2013 Cross-section Elevation
Stack Diameter (in.) 108 View View
Dry Bulb (°F) 338 Wet Bulb (°F) 140
Moisture Content (%) 12.80
Monometer Fluid
Barometric Pressure 29.44
Static Pressure +/- -0.37
Operators AW/NB
Pitot No. 04-5+-P1 Pitot Coeff. 0.8310
300 Klbs/Hr
Traverse Fraction Distance Distance
Point of From Stack From End of Velocity Temperature
Number Diameter Wall (in.) Port (in.) of Gas (°F)
Port Length (in.): 11.50 Start Time: 12:29 PM
A1 0.032 3.46 14.96 0,430 338
A-2 0.105 11.34 22.84 0.390 338
A3 0.194 20.95 32.45 0.330 338
A4 0.323 34.88 46.38 0.340 338
A5 0.677 73.12 84.62 0.350 338
A6 0.806 87.05 98.55 0.360 338
A7 0.895 96.66 108.16 0.380 338
A-8 0.968 104.54 116.04 0.380 338
B-1 0.370 337
B-2 0.340 337
B-3 0.330 337
B-4 0.340 337
B-5 0.380 337
B-6 0.430 337
B-7 0.490 337
B-8 0.500 337
Digital Numbers Used: 85/138 End Time: 12:35 PM
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APPENDIX C

REFERENCE METHOD COMPUTER PRINTOUTS

MPU01740



Point Number

Average

Moisture Content Data
Dry Bulb (°F)
Wet Bulb (°F)
TRA
Vapor Pressure of Water
T
PM
Barometric Pressure

Moisture Content

0,%
cOo,%

Standard CFH
K Standard CFH

Instrument
0O (dry)
CO; (wet)
NOx (wet)
S0, (wet)
CO (wet)

Moisture
Fue! Factor
DSCFM

MSI/ Manitowoc PU

Manitowoc, Wi
No. 9 Boiler

Volumetric Flow Rate Data

Number of Sample Points

A1
A-2
A-3
A4
A5
A6
A7
A-8
B-1
B-2
B-3
B-4
B-5
B-6
B-7
B-8

NOX ppm, wet
NOx LB/mmBTU
S0, ppm, wet

$0, LBImmBTU

CO LB/mmBTU

Deltap
0.210
0.230
0.220
0.220
0.210
0.210
0.220
0.220
0.220
0.220
0.210
0.180
0.220
0.250
0.240
0.290

0.223

309
137.0
1.13
5.45
172.00
361.39
29.29

12.36

9.125
11.456

4,906,673
81.778

ppm or %
9.26
9.99
56.77
55.64
13.26

12.36
1877
71670

Start
Stop

CO, %, wet

CO ppm, wet

SCFH

WAF applied

8q. root
deltap
0.458

0.480

0.469

0.469

0.458

0.458

0.469

0.469

0.469

0.469

0.458

0.424

0.469

0.500

0.490

0.539

0.472
Flow Rate Data

Static Pressure
Pitot Coefficient

Duct Width (in.}
Duct Length (in.)
Duct Area (ft?)

7/23-24/2013
Test 2N Run 1
177 Kibs/Hr

Temperature
310 .
310
310
310
310
310
310
310
308
308
308
308
308
308
308
308

309

Stack Diameter (in.)

Stack Area (ft)

Molecular Weight (dry)
Molecular Weight (wet)

Stack Pressure
Feet per Second
Actual CFM
DSCFM

Field Calculations

Raw Data Table

Zero
0.13
0.03
0.08
0.19
0.06

Results

Span
10.84
8.26
49.83
49.80
50.45

Standard CFH
K Standard CFM

9:16 PM
9:25 PM

10.0
57.4
0.128
55.4
0.172
13.30
0.018
4,907,000

0.9950

Cylinder Gas Corrected

Value for Calibration

10.70 9.13
8.30 10.04
50.40 57.43
49.60 55.44
50.80 13.30

4,906,673

81.778

Gases Start 9:15 PM

Gases Stop 9:35 PM

Time
9:15 PM

9:25 PM

-0.69
0.831

0.0
0.0
0.0
108.0
63.6173

30.198
28.69
29.239
31.93
121877.47
71670.32

MPUO01741



21:13
21:14
21:15
21:16
21:17
21:18
21:19
21:20
21:21
21:22
21:23
21:24
21:25
21:26
21:27
21:28
21:29
21:30

Average

MSI / Manitowoc PU
Manitowoc, WI

No. 9 Boiler
7123-24/2013
Run 1
SO, ppm,w Noxppm,w %0, d %CO,,w COppm,w

447 61.82 9.129 10.16 12.83
46.25 61.88 9.184 10.09 13.25
50.44 60.4 9.114 10.16 13.31
54.31 59.33 9.113 10.08 12.05
55.6 56.86 9.129 10.14 13.1
58.62 57.58 9.157 10.12 13.32
58.97 56.03 9.205 10.02 12.38
58.58 57.94 9.332 9.942 11.82
58.37 56.16 9.436 9.921 11.39
58.12 55.16 9.381 9.916 14.42
59.87 54.84 9.335 9.959 14.16
62.02 54.51 9.29 9.923 12.65
60.22 55.08 9.27 9.945 13.26
54.77 57.03 9.381 9.806 12.18
46.9 54.65 9.446 9.825 14.51
46.24 55.86 9.371 9.881 14.57
37.62 60.44 9.245 10.01 12.97
45.95 56.41 9.192 9.984 13.45
63.28 53.59 9.241 9.947 14.42
69.54 53.43 9.264 9.905 14.14
78.09 53.16 9.232 9.956 14.18
55.641 56.770 9.259 9.985 13.255

MPU01742



Point Number
1

DOONOTBAWON

1
12
13
14
15
16

Average

Moisture Content Data

Dry Bulb (°F)

Wet Bulb (°F)

TRA
Vapor Pressure of Watel
r4)
PM

Barometric Pressure

Moisture Content

0,%
€O, %

Standard CFH
K Standard CFH

Instrument
0, (dry)
CO, (wet)
NOx (wet)
SO, (wet)
CO (wet)

Moisture
Fuel Factor
DSCFM

MSI / Manitowoc PU
Manitowoc, Wi
No. 9 Boiler

7/23-24/2013

Volumetric Flow Rate Data

Number of Sample Points

Delta p
A1 0.190
A2 0.180
A-3 0.170
A-4 0.170
A-5 0.210
A6 0.200
A7 0.190
A-8 0.180
B-1 0.210
B-2 0.190
B-3 0.220
B-4 0.200
B-5 0.260
B-6 0.310
B-7 0.330
B-8 0.340

0.223

312
136.0
1.13
5.30
175.50
343.66
29.29

11.75

9.224
11.216

4,861,324
81.022

ppm or %
9.38

9.86
57.73
74.92
17.49

11.75

1877
71499

Start
Stop

CO, %, wet
NOX ppm, wet
NOx LB/mmBTU
S0, ppm, wet
SO, LB/mmBTU
CO ppm, wet
CO LB/mmBTU
SCFH

WAF applied

Field Calculations

Raw Data Table

Zero
0.14
0.02
0.13
0.08
0.08

Results

Test 2N Run 2
177 Klbs/Hr
16
$q. root
deltap Temperature
0.436 313
0.424 313
0412 313
0.412 313
0.458 313
0.447 313
0.436 313
0.436 313
0.458 310
0.436 310
0.469 310
0.447 310
0.510 310
0.557 310
0.574 310
0.583 310
0.469 312
Flow Rate Data
Static Pressure
Pitot Coefficient
Duct Width (in.)
Duct Length (in.)
Duct Area (ft?)
Stack Diameter (in.)
Stack Area (flz)
Molecular Weight (dry)
Molecular Weight (wet)
Stack Pressure
Feet per Second
Actual CFM
DSCFM
Cylinder Gas Corrected
Span Value for Calibration
10.86 10.70 9.22
8.27 8.30 9.90
49.59 50.40 68.70
50.13 49.60 74.18
50.65 50.80 17.49
Standard CFH 4,861,324
K Standard CFM 81,022
9:45 PM Gases Start 9:45 PM
9:55 PM Gases Stop 10:06 PM
9.9
58,7
0.133
74.2
0.234
17.49
0.024
4,861,000
0.9950
3

Time
9:45PM

9:55 PM

-0.69
0.831

0.00

0.00

0.00
108.00
63.62

30.164
28.734
29.239
31.738
1211436
71499.26

MPU01743



MSI / Manitowoc PU
Manitowoc, WI
No. 9 Boiler
7/23-24/2013
Run 2

Time SO, ppm,w Noxppm,w %0,,.d %CO,,w CO ppm,w

21:45 63.9 57.12 9.189 9.975 16.15
21:46 59.48 60.34 9.272 9.867 16.91
21:47 60.7 59.93 9.414 9.666 18.4
21:48 65.01 60.19 9.483 9.664 14.89
21:49 69.46 59.43 9.491 9.722 17.59
21:50 71.04 58.7 9.504 9.721 17.13
21:51 76.9 57.1 9.457 9.794 14.73
21:52 77.32 56.89 9.46 9.852 16.26
21:53 71.74 57.99 9.446 9.856 17.71
21:54 74.49 56.46 9.426 9.821 17.36
21:55 80.31 57.19 9.423 9.84 18.11
21:56 76.01 58.44 9.458 9.769 17.3
21:57 79.22 54.97 9.538 9.778 18.11
21:58 86.95 54.84 9.468 0.838 20.14
21:59 86.43 55.35 9.387 9.887 19.48
22:00 86.56 54.21 9.365 9.922 17.69
22:01 86.79 55.64 9.281 10.05 18.63
22:02 82.73 55.67 9.192 10.1 18.87
22:03 75.95 58.48 9.194 10.04 16.91
22:04 69.85 60.91 0.236 9.976 17.85 |
22:05 72.54 62.44 9.211 9.899 17.212

Average 74.923 57.728 9.376 9.858 17.492

4
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Point Number
1

SOODNO O AWN

11
12
13
14
15
16

Average

Moisture Content Data
Dry Bulb (°F)
Wet Bulb (°F)
TRA
Vapor Pressure of Water
T
PM
Barometric Pressure

Moisture Content

0,%
CO, %

Standard CFH
K Standard CFH

Instrument
0, (dry)
CO, (wet)
NOx (wet)
SO, (wet)
CO (wet)

Moisture
Fuel Factor
DSCFM

MS!/ Manitowoc PU
Manitowoc, Wi
No. 9 Boiler

7/23-24/2013

Volumetric Flow Rate Data

Number of Sample Points

Delta p
A-1 0.190
A-2 0.190
A-3 0.200
A-4 0.210
A-5 0.230
A-B 0.220
A7 0.210
A-8 0.220
B-1 0.210
B-2 0.210
B-3 0.220
B-4 0.240
B-5 0.230
B-6 0.250
B-7 0.280
B-8 0.270

0.224

312
135.0
1.13
517
177.00
328.37
29.29

11.23

9.377
11.098

4,894,397
81.573

ppm_or %
9.49
9.83
49.30
83.10
17.65

11.23

1877
72412

Start
Stop

CO, %, wet
NOX ppm, wet
NOx LB/mmBTU
SO, ppm, wet
SO, LB/mmBTU
CO ppm, wet
CO LB/mmBTU
SCFH

WAF applied

Test 2N Run 3
177 Klbs/Hr
16
8q. root
deltap Temperature
0.436 313
0.436 313
0.447 313
0.458 313
0.480 313
0.469 313
0.458 313
0.469 313
0.458 311
0.458 311
0.469 311
0.490 311
0.480 311
0.500 311
0.529 . 311
0.520 311
0.472 312

Flow Rate Data

Static Pressure
Pitot Coefficient

Duct Width (in.)
Duct Length (in.)
Duct Area (ft?)
Stack Diameter (in.)
Stack Area (ft%)

Molecular Weight (dry)
Molecular Weight (wet)
Stack Pressure

Feet per Second
Actual CFM

DSCFM

Field Calculations

Raw Data Table

Zero
0.14
0.02
0.08
0.06
0.12

Results

Cylinder Gas Corrected
Span Value for Calibration
10.81 10.7 9.38
8.29 83 9.85
49.57 50.4 50,12
50.29 49.6 82.01
50.48 50.80 17.69
Standard CFH 4,894,397
K Standard CFM 81.573
10:15 PM Gases Start 10:15 PM
10:25 PM Gases Stop 10:35 PM
9.9
50.1
0.114
82.0
0.259
17.69
0.024
4,894,000
0.9950
5

Time
10:15 PM

10:25 PM

-0.69
0.831

0.00

0.00

0.00
108.00
63.62

30.151
28.786
29.239
31.974
122046.82
7241235

MPUO01745



MSI / Manitowoc PU
Manitowoc, WI
No. 9 Boiler
7123-24/2013

Run 3

Time SO, ppm,w Nox ppm,w %0,,d %CO,,w CO ppm,w
22:15 83.89 50.85 9.288 9.697 18.77
22:16 86.52 48.21 9.336 9.67 17.46
22:17 94.8 46.83 9.354 9.685 19.65
22:18 93.91 45,52 9.343 9.757 19.67
22:19 88.78 45,85 9.248 9.795 16.04
22:20 82.72 47.87 9.256 9.782 16.89
22:21 80.52 48.88 9.275 9.774 18.29
22:22 80.1 48.71 9.275 9.821 19.74
22:23 83.4 48.03 9.258 9.855 18.81
22:24 86 47.84 9.189 9.801 16.75
22:25 82.78 48.42 9.228 9.846 16.75
22:26 85.29 47.22 9.248 9.893 18.45
22:27 92.33 47.06 9.179 9.89 17.94
22:28 914 48.43 9.131 9.923 18.22
22:29 88.87 50.45 9.359 9.943 17.29
22:30 86.98 50.09 10.24 9.952 18.03
22:31 77.64 51.73 10.32 9.971 18.25
22:32 74.04 51.22 10.08 9.916 17.06
22:33 72.21 52.45 10.04 9.961 17.36
22:34 68.11 54.88 9.817 9.919 14.26
22:35 64.87 54,73 9.849 9.59 15.01
Average 83.103 49.299 9.491 9.831 17.652

MPUO01746



MS! / Manitowoc PU 7/23-24/2013

Manitowoc, WI Test 2N Run 4
No. 9 Boiler 177 Klbs/Hr
Volumetric Flow Rate Data
Number of Sample Points 16
Sq. root
Point Number Delta p delta p Temperature Time
1 A1 0.230 0.480 310 10:45 PM
2 A-2 0.210 0.458 310
3 A-3 0.200 0.447 310
4 A-4 0.210 0.458 310
5 A-5 0.230 0.480 310
6 A6 0.230 0.480 310
7 A-7 0.220 0.469 310
8 A-8 0.210 0.458 310
9 B-1 0.200 0.447 312
10 B-2 0.200 0.447 312
11 B-3 0.190 0.436 312
12 B-4 0.210 0.458 312
13 B-5 0.210 0.458 312
14 B-6 0.220 0.469 312
15 B-7 0.250 0.500 312
16 B-8 0.280 0.529 312 10:55 PM
Average 0.219 0.467 311
Moisture Content Data Flow Rate Data
Dry Bulb (°F) 311
Waet Bulb (°F) 136.0 Static Pressure 0.70
TRA 113 Pitot Coefficient 0.831
Vapor Pressure of Wate) 5.30
T 175.00 Duct Width (in.) 0
PM 343,54 Duct Length (in.) 0
Barometric Pressure 29,29 Duct Area {ft?) 0
Stack Diameter (in.) 108
Stack Area (ft) 63.6172512
Moisture Content 11.71
Molecular Weight (dry) 30.155
0,% 9.245 Molecular Weight (wet) 28.732
CO, % 11.158 Stack Pressure 29.341
Feet per Second 31.581
Standard CFH 4,857,361 Actual CFM 120545.02
K Standard CFH 80.956 DSCFM 71477.39
Field Calculations
Raw Data Table
Cylinder Gas Corrected
Instrument ppm or % Zero Span Value for Calibration
0, (dry) 9.32 0.16 10.77 10.7 9.24 1
CO, (wet) 9.76 0.04 8.23 8.3 9.85
NOx (wet) 56.06 0.06 49,96 50.4 56.67
SO, (wet) 61.76 0.10 50.27 49.6 60.96
CO (wet) 17.05 0.10 50.42 50.80 1711
Moisture 11.71 Standard CFH 4,857,361
Fuel Factor 1877 K Standard CFM 80.956
DSCFM 71477
Results
Start 10:45 PM Gases Start 10:45 PM
Stop 10:55 PM Gases Stop 11:05 PM
CO, %, wet 9.9
NOX ppm, wet 56.6
NOx LB/mmBTU 0.129
SO, ppm, wet 61.0
SO, LB/mmBTU 0.193
CO ppm, wet 17.11
CO LB/mmBTU 0.024
SCFH 4,857,000
WAF applied 0.9950

MPUO01747



MSI/ M

anitowoc PU

Manitowoc, WI
No. 9 Boiler
7123-24/2013

Run 4

Time SO, ppm,w Noxppm,w %0,,d %CO,,w COppm,w
22:45 73.92 55.46 9.252 9.718 17.11
22:46 73.68 55.06 9.296 9.666 17.19
22:47 74.27 54.03 9.364 9.613 16.79
22:48 72.9 53.49 9.387 9.573 18.56
22:49 69.32 53.27 9.461 9.535 16.5
22:50 67.31 52.93 9.419 9.594 16.16
22:51 68.35 52.18 9.417 9.638 18.27
22:52 43.86 61.23 9.494 9.756 18.01
22:53 16.83 67.08 9.407 9.83 18.78
22:54 12.97 67.1 9.367 9.843 17.71
22:55 13.09 66.04 9.37 9.863 17.29
22:56 17.28 61.02 9.312 9.861 19.37
22:57 42.34 55.65 9.33 9.729 17.62
22:58 59.01 54.32 9.323 9.784 18.02
22:59 68.81 54.42 9.261 9.772 16.62
23:00 77.75 53.72 9.291 9.781 156.14
23:01 85.62 53.12 9.257 9.808 16.1
23:02 89.81 53.19 9.222 9.821 16.93
23.03 90.55 52.85 9.246 9.839 14.82
23:04 92.65 51.54 9.183 9.884 14.84
23:05 86.62 49.55 9.102 9.068 16.21
Average 61.759 56.060 9.322 9.756 17.050

MPU01748



Point Number

SomNOGA OGNS

11
12
13
14
15
16

Average

Moisture Content Data
Dry Bulb (°F)
Wet Bulb (°F)
TRA
Vapor Pressure of Water
7T
PM
Barometric Pressure

Moisture Content

0:%
CO, %

Standard CFH
K Standard CFH

Instrument
O (dry)
CO, (wet)
NOXx (wet)
SO, (wet)
CO (wet)

Moisture
Fuel Factor
DSCFM

MSI / Manitowoc PU 7/23-24/2013
Manitowoc, Wi Test 2N Run §
No. 9 Boiler 177 KlbsiHr
Volumetric Flow Rate Data
Number of Sample Points 16
Sq. root
Delta p delta p Temperature Time
A1 0.240 0.490 310 11:16 PM
A2 0.230 0.480 310
A-3 0.210 0.458 310
A4 0.220 0.469 310
A-5 0.230 0.480 310
A6 0.210 0.458 310
A-7 0.220 0.469 310
A-8 0.220 0.469 310
B-1 0.180 0.424 309
B-2 0.170 0.412 309
B-3 0.180 0.424 309
B-4 0.200 0.447 309
B-5 0.250 0.500 309
B-6 0.240 0.480 309
B-7 0.260 0.510 309
B-8 0.270 0.520 309 11:25 PM
0.221 0.469 310
Flow Rate Data
310
136.0 Static Pressure -0.70
1.13 Pitot Coefficient 0.831
5.30
173.50 Duct Width {in.} 0
345.79 Duct Length (in.) 0
29.29 Duct Area (ft) 0
Stack Diameter (in.) 108
Stack Area (flz) 63.6172512
11.83
Molecular Weight (dry) 30.21
10.425 Molecular Weight (wet) 28.766
11.208 Stack Pressure 29.239
Feet per Second 31.694
4,867,181 Actual CFM 120978.17
81.12 DSCFM 71525.95
Field Calculations
Raw Data Table
Cylinder Gas Corrected
ppm or % Zero Span Value for Calibration
10.54 0.12 10.82 107 10.43
9.78 0.03 823 8.3 9,88
53.55 0.08 50.18 504 53.79
99.10 0.11 5012 496 98.18
156.33 0.10 50.54 50.80 15.34
11.83 Standard CFH 4,867,181
1877 K Standard CFM 81.12
71526
Results
Start 11:15 PM Gases Start 11:15 PM
Stop 11:26 PM Gases Stop 11:35 PM
CO, %, wet 9.9
NOX ppm, wet 53.8
NOx LB/mmBTU 0.122
S0, ppm, wet 98.2
$0, LBImmBTU 0.310
CO ppm, wet 15.34
CO LB/mmBTU 0.021
SCFH 4,867,000
WAF applied 0.9950

MPUO01749



MSI / Manitowoc PU
Manitowoc, WI

No

. 9 Boiler

7/123-24/2013

Run 5

Time SO, ppm,w Noxppm,.w %0,,d %CO,,w CO ppm,w
23:15 87.6 53.26 9.2 9.817 14.48
23:16 99.21 53.55 9.176 9.753 14.16
23:17 100.6 53.09 9.178 9.709 15.14
23:18 103.3 52.47 9.452 9.79 13.86
23:19 106.9 53.89 10.79 9.888 16.03
23:20 103.5 54.41 10.84 9.81 15.54
23:21 98.68 55.43 10.89 9.786 13.31
23:22 93.43 56.02 10.93 9.768 15.92
23:23 96.52 56.09 11 9.671 15.87
23:24 90.69 55.68 11.08 9.607 15.77
23:25 98.74 52.82 11.02 9.643 15.89
23:26 102.7 52.42 10.94 9.762 15.34
23:27 101.3 51.39 10.93 9.759 16.8
23:28 102.1 51.35 10.86 9.817 17.17
23:29 98.41 52.55 10.88 9.823 15.04
23:30 100.2 53.65 10.87 9.819 14.45
23:31 102.1 53.25 10.82 9.865 13.42
23:32 102.5 52.65 10.81 9.898 15.57
23:33 101 53.03 10.8 9.884 16.25
23:34 96.92 54.55 10.89 9.801 15.73
23:35 94.68 52.9 9.984 9.8 16.18
Average 99.099 53.545 10.540 9.784 15.330
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Point Number

SOONO NN

11
12
13
14
15
16

Average

Moisture Content Data
Dry Bulb (°F)
Wet Buib (°F)
TRA
Vapor Pressure of Water
zT
PM
Barometric Pressure

Moisture Content

0, %
CO, %

Standard CFH
K Standard CFH

Instrument
0O, (dry)
CO, (wet)
NOx (wet)
SO, (wet)
CO (wet)

Moisture
Fuel Factor
DSCFM

MSI / Manitowoc PU

Manitowoc, Wi
No. 9 Boiler

71232412013

Volumetric Flow Rate Data

Number of Sample Points

A
A2
A3
A4
A5
A6
A7
A8
B-1
B-2
B-3
B-4
B-5
B-6
87
B-8

Deltap
0.220
0.230
0.210
0.220
0.230
0.200
0.210
0.200
0.200
0.190
0.200
0.230
0.240
0.220
0.250
0.240

0218

310
136.0
1.18
5.30
174.00
345.26
29.29

11.81

9.226
11.224

4,847,223
80,787

ppm or %
9.37
9.81
55.00
85.65
15.14

11.81
1877
71248

Start
Stop

CO, %, wet
NOX ppm, wet
NOx LB/mmBTU
SO, ppm, wet
SO, LB/mmBTU
CO ppm, wet

CO LB/mmBTU

SCFH

WAF applied

Test 2N Runé
177 Kibs/Hr
16
Sq. root

delta p Temperature Time

0.469 311 11:45 PM

0.480 311

0.458 311

0.469 311

0.480 311

0.447 311

0.458 311

0.447 311

0.447 309

0.436 309

0.447 309

0.480 309

0.490 309

0.469 309

0.500 309

0.490 309 11:55 PM

0.467 310
Flow Rate Data
Static Pressure -0.69
Pitot Coefficient 0.831
Duct Width (in.) 0.00
Duct Length (in.) 0.00
Duct Area (ft?) 0.00
Stack Diameter (in.) 108.00
Stack Area (ft?) 63.62
Molecular Weight (dry) 30.165
Molecular Weight (wet) 28.728
Stack Pressure 29.239
Feet per Second 31.584
Actual CFM 120557.34
DSCFM 71247.73

Field Calculations

Raw Data Table

Zero
0.07
0.03
0.07
0.10
0.14

Results

Cylinder  Gas Corrected

Span Value for Calibration
10.85 107 9.23
8.23 8.3 9.90
50.02 50.4 55,43
50.55 49.6 84.12
50.53 50.80 16,12
Standard CFH 4,847,223
K Standard CFM 80.787
11:45 PM Gases Start 11:45 PM
11:55 PM Gases Stop 12:05 AM
9.9
55.4
0.125
84.1
0.265
15.12
0.021
4,847,000
0.99560

MPUO01751




MSI / Manitowoc PU
Manitowoc, WI
No. 9 Boiler
7/23-24/2013

Run 6

Time SO, ppm,w Noxppm,w %0,,d %CO,,w COppm,w
23:45 90.09 53.33 9.401 9.862 12.13
23:46 89.91 52.71 9.381 9.858 12.28
23:47 96.1 52.03 9.342 9.908 14.29
23:48 95,52 53.53 9.3 9.911 13.86
23:49 91.56 54.56 9.232 9.942 12.45
23:50 87.51 55.48 9.27 9.926 14.03
23:51 84.12 56.48 9.282 9.949 14.68
23:52 80.83 58.4 9.262 9.047 15.83
23:53 78.94 58.03 9.333 9.861 15.53
23:54 81.28 57.86 9.359 9.842 14.11
23:55 85.29 57.52 9.416 9.795 14.87
23:56 88.91 55.71 9.482 9.776 13.55
23:57 93.68 54.4 9.414 9.788 15.03
23:58 88.91 55.22 9.455 9.778 15.3
23:59 89.4 53.5 9.432 9.791 16.15
0:00 85.47 52.25 9.374 9.878 17.67
0:01 80.62 54.72 9.3 9.891 17.67
0:02 74.46 54.65 9.396 9.827 18.2
0:03 77.74 55.05 9.413 9.806 17.07
0:04 75.81 54.55 9.416 9.797 16.64
0:05 82.57 55.07 9.411 8.863 16.5
Average 85.653 55.002 9.365 9.809 15.135
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MS1/ Manitowoc PU 7/23-24/2013
Manitowoc, Wi Test 2N Run 7
No. 9 Boller 177 Klbs/Hr

Volumetric Flow Rate Data

Number of Sample Points 16
Sq. root
Point Number Delta p deltap Temperature Time
1 A-1 0.210 0.458 312 12:20 AM
A-2 0.200 0.447 312
3 A-3 0.220 0.469 312
4 A-4 0.210 0.458 312
5 A-5 0.190 0.436 312
6 A-6 0.210 0.458 312
7 A7 0.210 0.458 312
8 A-8 0.200 0.447 312
9 B-1 0.180 0.424 311
10 B-2 0.190 0.436 311
11 B-3 0.220 0.469 311
12 B-4 0.230 0.480 311
13 B-5 0.230 0.480 311
14 B-6 0.250 0.500 311
15 B-7 0.250 0.500 311
16 B-8 0.240 0.490 311 12:30 AM
Average 0.215 0.463 312
Moisture Content Data Flow Rate Data
Dry Bulb (°F) 312
Wet Bulb (°F) 137.0 Static Pressure -0.71
TRA 1.13 Pitot Coefficient 0.831
Vapor Pressure of Watet 545
zr 174.50 Duct Width (in.) 0.00
PM 358.74 Duct Length (in.) 0.00
Barometric Pressure 29.29 Duct Area (ft%) 0.00
Stack Diameter (in.) 108.00
Stack Area (ft%) 8362
Moisture Content 12.27
Molecular Weight (dry) 30.2
0, % 9.084 Molecular Weight (wet) 28.703
CO, % 11.479 Stack Pressure 29,238
Feet per Second 31.391
Standard CFH 4,808,003 Actual CFM 119820.87
K Standard CFH 80.133 DSCFM 70301.26

Field Calculations

Raw Data Table
Cylinder  Gas Corrected

Instrument ppmor % Zero Span Value for Calibration
O, (dry) 9.21 0.05 10.84 10.7 9.08
CO;, (wet) 9.98 0.04 823 8.3 10.07
NOx (wet) 48.43 0.09 50.09 50.4 48,73
SO, (wet) 100,13 0.12 50.41 49.6 98,65
CO (wet) 156.86 0.10 50.49 50.80 15.89
Moisture 12.27 Standard CFH 4,808,003
Fuel Factor 1877 K Standard CFM 80.133
DSCFM 70301
Results
Start 12:20 AM Gases Start 12:20 AM
Stop 12:30 AM Gases Stop 12:40 AM
CO, %, wet 10.1
NOX ppm, wet 48.7
NOx LB/mmBTU 0.108
SO, ppm, wet 98.6
S0, LBimmBTU 0.305
CO ppm, wet 15.89
CO LB/mmBTU 0.022
SCFH 4,808,000
WAF applied 0.9950

MPUO01753




MSI / Manitowoc PU
Manitowoc, WI
No. 9 Boiler
7123-24/2013

Run?7

Time SO, ppm,w Noxppm,w %0,,d %CO, w CO ppm,w
0:20 107.4 45.42 9.113 10.01 15.45
0:21 100.3 46.53 9.169 10.01 15.83
0:22 95.09 46.58 9.224 9.983 17.62
0:23 104.7 45.04 9.168 10.02 17.64
0:24 107.4 4479 9.158 10.03 16.64
0:25 102.3 47 11 9.096 10.1 15.6
0:26 98.6 48.38 9.05 10.11 16.2
0:27 93.74 51.26 9.095 10.02 16.32
0:28 88.55 52.01 9.309 9.861 14.84
0:29 90.68 51.18 9.354 9.875 17.04
0:30 95.42 48.39 9.361 9.878 17.43
0:31 102.5 47.64 9.312 9.917 15.56
0:32 104.7 46.67 9.31 9.881 16.61
0:33 108.9 45.47 9.255 9.993 16.89
0:34 99.5 48.59 9.25 9.98 15.86
0:35 107.1 46.2 9.158 10.16 17.35
0:36 107.3 49.66 9.087 10.02 13.6
0:37 100.2 52.41 9.131 9.948 14.15
0:38 97.2 51 9.231 9.951 13.94
0:39 95.29 51.96 9.287 9.912 14.7
0:40 95.89 50.65 9.294 9.869 13.83

Average 100.131 48.426 9.210 9.978 15.862
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MS!/ Manitowoc PU
Manitowoc, WI
No. 9 Boiler

7123-24/2013

Volumetric Flow Rate Data

Number of Sample Points

Point Number Delta p
1 A1 0.180
2 A-2 0.200
3 A-3 0.180
4 A-4 0.190
5 A-5 0.200
6 A-6 0.220
7 A-7 0.210
8 A-8 0.200
9 B-1 0.180
10 B-2 0.180
11 B-3 0.200
12 B-4 0.210
13 B-5 0.200
14 B-6 0.250
15 B-7 0.260
16 B-8 0.270
Average 0.209
Moisture Content Data
Dry Bulb (°F) 311
Wet Bulb (°F) 137.0
TRA 1.13
Vapor Pressure of Water 5.45
rA) 173.50
PM 359.51
Barometric Pressure 29.29
Moisture Content 12.28
0, % 9.081
CO, % 11.627
Standard CFH 4,746,221
K Standard CFH 79.104
Instrument ppm or %
0O, (dry) 9.23
CO, (wet) 10.18
NOx (wet) 57.43
SO, (wet) 78.33
CO (wet) 1475
Moisture 12.28
Fuel Factor 1877
DSCFM 69393
Start
Stop
CO; %, wet
NOX ppm, wet

NOx LB/mmBTU
80, ppm, wet
$0, LBImmBTU
CO ppm, wet
CO LB/mmBTU
SCFH

WAF applied

Test 2N Run 8
177 Kibs/Hr
16
Sq. root
deltap Temperature
0.436 311
0.447 311
0.424 311
0.436 311
0.447 311
0.469 311
0.458 311
0.447 311
0,424 310
0.436 310
0.447 310
0.458 310
0.447 310
0.500 310
0.510 310
0.520 310
0.457 311

Flow Rate Data

Static Pressure
Pitot Coefficient

Duct Width (in.)
Duct Length (in.)
Duct Area (ft%)
Stack Diameter (in.)
Stack Area (ft?)

Molecular Weight (dry)
Molecular Weight (wet)
Stack Pressure

Feet per Second
Actual CFM

DSCFM

Field Calculations

Raw Data Table

Zero
0.08
0.05
0.08
0.11
0.06

Results

Cylinder Gas Corrected
Span Value for Calibration
10.86 10.7 9.08
8.30 8.3 10.20
50.10 50.4 57.78
49.95 49.6 77.84
50.41 50.80 14.82
Standard CFH 4,746,221
K Standard CFM 79.104
12:50 PM Gases Start 12:50 PM
1:00 AM Gases Stop 1:10 AM
10.2
57.8
0.127
77.8
0.238
14.82
0.020
4,746,000
0.9950

15

Time
12:50 PM

1:00 AM

-0.07
0.831

0.00

0.00

0.00
108.00
63.62

30.224
28723
29.285
30.898
117938.35
69392.74

MPUO01755



MSI / Manitowoc PU
Manitowoc, WI
No. 9 Boiler
7/23-24/2013
Run 8

Time SO, ppm,w Nox ppm,w %0,,d % CO,,w CO ppm,w

0:50 92.77 53.04 9.262 10.13 14.01
0:51 86.97 53.86 9.289 10.13 12.88
0:52 85.25 53.62 9.234 10.19 12.41
0:563 77.93 55.31 9.233 10.21 14.12
0:54 72.25 56.03 9.287 10.12 14.81
0:565 78.74 54.95 9.253 10.18 13.65
0:56 88.34 52.63 9.14 10.26 13.36
0:57 92.62 56.01 9.1562 10.27 16
0:58 86.36 56.27 9.197 10.17 14.34
0:59 79.74 58.14 9.252 10.14 15.45
1:00 78.01 57.01 9.222 10.18 14.2
1:.01 75.62 59.48 9.241 10.18 15.35
1.02 74.89 58.98 9.231 10.22 16.27
1:03 72.96 58.52 9.214 10.2 15.21
1:04 72.84 57.69 9.213 10.14 13.57
1:05 76.03 58.31 9.22 10.23 15.39
1:06 78.75 59.63 9.182 10.21 16.8
1:.07 76.67 60.16 9.168 10.18 16.51
1:08 67.22 63.27 9.231 10.16 15.51
1:09 65.15 62.19 9.266 10.16 14.49
1:10 65.78 60.91 9.24 10.17 15.44

Average 78.328 57.429 9.225 10.182 14.751
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MSI/ Manitowoc PU 7123-24/2013
Manitowoc, WI Test 2N Run 9
No. 9 Boiler 177 Klbs/Hr

Volumetric Flow Rate Data

Number of Sample Points 16
Sq. root
Point Number Deltap deltap Temperature
1 A 0.220 0.469 312
2 A-2 0.230 0.480 312
3 A-3 0.210 0.458 312
4 A-4 0.200 0.447 312
5 . AS 0.190 0.436 312
6 A-6 0.210 0.458 312
7 A-7 0.200 0.447 312
8 A-8 0.210 0.458 312
9 B8-1 0.230 0.480 310
10 B-2 0.210 0.458 310
1 8-3 0.200 0.447 310
12 B84 0.200 0.447 310
13 B-5 0.240 0.490 310
14 8-6 0.250 0.500 310
15 8-7 0.260 0.510 310
16 B-8 0.250 0.500 310
Average 0.219 0.468 311
Moisture Content Data Flow Rate Data
Dry Bulb (°F) 311
Wet Bulb (°F) 137.0 Static Pressure
TRA 1.13 Pitot Coefficient
Vapor Pressure of Watet 5.45
T 174.00 Duct Width (in.)
PM 359.28 Duct Length {in.)
Barometric Pressure 29,29 Duct Area (ft?)

Stack Diameter (in.)
Stack Area (ft?)

Moisture Content 12.29
Molecular Weight (dry)
0,% 9.012 Molecular Weight (wet)
CO, % 11.588 Stack Pressure
Feet per Second
Standard CFH 4,857,378 Actual CFM
K Standard CFH 80.956 DSCFM
Field Calculations
Raw Data Table
Cylinder ~ Gas Corrected
Instrument ppmor % Zero Span Value for Calibration
0, (dry) 9.15 0.10 10.85 10.7 9.01
CO, (wet) 10.20 0.04 8.34 8.3 10.16
NOx (wet) 66.79 0.09 50.14 50.4 67.17
SO, (wet) 76.15 0.09 50.09 49.6 75.45
CO (wet) 16.89 0.10 50.29 50.80 16.99
Moisture 12.29 Standard CFH 4,857,378
Fuel Factor 1877 K Standard CFM 80.956
DSCFM 71008
Results
Start 1:20 AM Gases Start 1:20 AM
Stop 1:30 AM Gases Stop 1:40 AM
CO, %, wet 10.2
NOX ppm, wet 67.2
NOx LB/mmBTU 0.148
S0, ppm, wet 75.4
S0, LB/mmBTU 0.231
CO ppm, wet 16.99
CO LB/mmBTU 0.023
SCFH 4,857,000
WAF applied 0.9950
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Time
1:20 AM

1:30 AM

-0.72
0.831

0.00

0.00

0.00
108.00
63.62

30.215
28.714
29.237
31.694
120975.95
71008.1

MPUO01757



MSI / Manitowoc PU
Manitowoc, WI
No. 9 Boiler
7123-24/2013
Run 9

Time SO, ppm,w Noxppm,w %0,,d %CO,,w CO ppm,w

1:20 76.44 66.7 9.072 10.25 16.52
1:21 74.41 64.62 9.11 10.26 15.29
1:22 75.6 65.09 9.124 10.22 16.7
1:23 73.17 67.14 0.188 10.23 17.84
1:24 73.22 66.66 9.16 10.23 14.83
1:25 72.59 67.28 9.161 10.2 15.85
1:26 66.5 69.06 9.237 10.11 16.32
1:27 60.14 67.67 9.24 10.12 16.75
1:28 69.76 67.7 9.216 10.1 18.4
1:29 76.6 65.74 9.181 10.18 17.24
1:30 79.62 64.65 9.168 10.18 18.02
1:31 78.04 65.03 9.14 10.14 17.8
1:32 81.22 64.07 9.143 10.2 17.46
1:33 83.16 64.2 9.1 10.25 18.56
1:34 81.92 64.96 9.13 10.2 17.1
1:35 80.32 64.75 9.161 10.2 16.3
1:36 85.68 64.21 9.023 10.35 16.43
1:37 81.42 69.2 9.031 10.28 16.06
1:38 80.88 69.85 9.084 10.25 17.23
1:39 73.54 73.18 9.197 10.13 16.42
1:40 74.9 70.81 9.274 10.08 17.47

Average 76.149 66.789 9.150 10.198 16.885
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MSI/ Manitowoc PU
Manitowoc, Wl
No. 9 Boiler

7/23-24/2013

Volumetric Flow Rate Data

Number of Sample Points

Point Number Delta p
1 A-1 0.200
2 A-2 0.200
3 A-3 0.220
4 A-4 0.230
5 A-5 0.210
[¢] A-6 0.190
7 A-7 0.180
8 A-8 0.190
9 B-1 0.190
10 B-2 0.200
11 B-3 0.220
12 B-4 0.210
13 B-5 0.200
14 B-6 0.250
15 B-7 0.270
16 B-8 0.260
Average 0.214
Moisture Content Data
Dry Bulb (°F) 311
Wet Bulb (°F) 136.0
TRA 1.13
Vapor Pressure of Walter 5.30
ZT 175.00
PM 343.90
Barometric Pressure 29.29
Moisture Content 11.74
0, % 9.056
CO, % 11.457
Standard CFH 4,791,412
K Standard CFH 79.857
Instrument ppm or %
0, (dry) 9.19
CO, (wet) 10.13
NOx (wet) 68.24
SO, (wet) 76.57
CO (wet) 17.08
Moisture 11.74
Fuel Factor 1877
DSCFM 70479
Start
Stop
O, %, wet
NOX ppm, wet

NOx LB/mmBTU
S0, ppm, wet
S0, LB/mmBTU
CO ppm, wet
CO LB/mmBTU
SCFH

WAF applied

Test 2N Run 10
177 Klbs/Hr
16
Sq. root
deltap Temperature
0.447 312
0.447 312
0.469 312
0.480 312
0.458 312
0.436 312
0.424 312
0.436 312
0.436 310
0.447 310
0.469 310
0.458 310
0.447 310
0.500 310
0.520 310
0.510 310
0.462 311

Flow Rate Data

Static Pressure
Pitot Coefficient

Duct Width (in.)
Duct Length (in.}
Duct Area (ft?)
Stack Diameter (in.}
Stack Area (it%)

Molecular Weight (dry)
Molecular Weight (wet)
Stack Pressure

Feet per Second
Actual CFM

DSCFM

Field Calculations

Raw Data Table

Zero
0.07
0.03
0.14
0.10
0.13

Results

Cylinder Gas Corrected
Span Value for Calipration
10.85 10.7 9.06
8,32 8.3 10.11
50.13 50.4 68.66
50.15 49.6 75.78
50.19 50.80 17.20
Standard CFH 4,791,412
K Standard CFM 79.857
1:50 AM Gases Start 1:50 AM
2:00 AM Gases Stop 2:10 AM
101
68.7
0.152
75.8
0.234
17.20
0.023
4,791,000
0.9950
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Time
1:50 AM

2:00 AM

-0.07
0.831

0.00

0.00

0.00
108.00
63.62

30.196
28.763
29.285
31.212
119139.15
70478.9
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MSI / Manitowoc PU
Manitowoc, WI
No. 9 Boiler
7/23-24/2013
Run 10

Time SO, ppm,w Noxppm,w %0,,d %CO,,w CO ppm,w

1:50 85.02 67.73 9.346 9.97 10.86
1:51 82.85 66.99 9.262 10.09 18.86
1:62 78.52 67.47 9.21 10.09 17.79
1:563 79.72 67.64 9.311 10.03 171
1:54 80.91 67.2 9.35 10.03 17.01
1:55 73.27 67.76 9.319 10.06 19.94
1:56 70.65 67.68 9.231 10.06 18.35
1:57 67.62 68.52 0.242 10.06 16.87
1:58 70.99 69.25 9.19 10.19 16.52
1:59 71.98 68.08 0.158 10.17 16.89
2:00 70.14 67.96 9.178 10.14 16.48
2:01 73.31 67.93 9.15 10.17 15.09
2:02 72.28 69.45 9.116 10.22 17.47
2:03 75.07 70.23 9.112 10.17 16.52
2:04 77.03 69.99 9.146 10.12 16.63
2:05 81.31 69.93 9.156 10.17 16.5
2:06 80.49 68.6 9.202 10.14 16.33
2:07 81.39 68.35 9.164 10.17 16.44
2:08 78.72 65.71 9.168 10.16 16.54
2:09 81.22 67.11 9.046 10.28 16.46
2:10 75.58 69.48 9 10.25 17.08

Average 76.575 68.241 9.193 10.130 17.082
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" Point Number

Average

Moisture Content Data
Dry Bulb (°F)
Wet Bulb (°F)
TRA
Vapor Pressure of Water
ZT
PM
Barometric Pressure

Standard Meter Volume
Moisture Content

Oy %
CO; %

Standard CFH
K Standard CFH

Instrument
O, (dry)
CO, (wet)

Moisture
Fuel Factor C
DSCFM

MS1/ Manitowoc PU

7/124/2013

Manitowoc, WI Test 2M Run 1
No. 9 Boiler 300 Klbs/Hr
Volumetric Flow Rate Data
Number of Sample Points 16
Sq. root
Delta p delta p Temperature Time
A-1 0.430 0.656 330 11:10 AM
A-2 0.410 0.640 330
A-3 0.390 0.624 330
A-4 0.380 0.616 330
A-5 0.360 0.600 330
A-6 0.380 0.616 330
A-7 0.370 0.608 330
A-8 0.380 0.616 330
B-1 ’ 0.350 0.592 331
B-2 0.340 0.583 331
B-3 0.340 0.583 331
B-4 0.330 0.574 331
B-5 0.370 0.608 331
B-6 0.410 0.640 331
B-7 0.420 0.648 331
B-8 0.430 0.656 331 11:16 AM
0.381 0.616 331
Flow Rate Data
330
138.0 Static Pressure -0.39
1.12 Pitot Coefficient 0.831
5.59
192.00 Duct Width (in.) 0.0
353.21 Duct Length (in.) 0.0
29.44 Duct Area (ft}) 0.0
Stack Diameter (in.) 108.0
Stack Area (ft%) 63.6173
12.01
Molecular Weight (dry) 30.648
5.116 Molecular Weight (wet) 29.129
15.269 Stack Pressure 29.411
Feet per Second 41.856
6,293,844 Actual CFM 159764.28
104.897 DSCFM 92299.76
Field Calculations
Raw Data Table
Cylinder Gas Corrected
ppm or % Zero Span Value for Calibration
5.20 0.06 10.82 10.70 5.12 dry
13.56 0.10 8.42 8.30 13.44 wet
12.01 Standard CFH 6,293,844
1840 K Standard CFM 104.897
92300
Results
Start Time 11:10 AM
Stop Time 11:16 AM
Standard CFH 6,294,000
CO; %, wet 13.44
WAF applied 0.9950
21
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Point Number

Average

Moisture Content Data
Dry Bulb (°F)
Wet Bulb (°F)
TRA
Vapor Pressure of Watel
zZT
PM
Barometric Pressure

Standard Meter Volume
Moisture Content

0, %
CO, %

Standard CFH
K Standard CFH

Instrument
0O, (dry)
CO, (wet)

Moisture
Fuel Factor C
DSCFM

MSI / Manitowoc PU
Manitowoc, WI
No. 9 Boiler

Volumetric Flow Rate Data

Number of Sample Points

Delta p
A-1 0.350
A-2 0.320
A-3 0.310
A-4 0.270
A-5 0.270
A-6 0.270
A-7 0.280
A-8 0.270
B-1 0.320
B-2 0.330
B-3 0.360
B-4 0.330
B-5 0.340
B-6 0.340
B-7 0.360
B-8 0.380

0.319

330
139.0
1.12
5.73
191.00
368.90
29.44

12.54

5.123
15.305

5,761,798

96.03

ppm or %

5.20
13.56

12.54
1840
83987

Start Time
Stop Time

Standard CFH
CO, %, wet

WAF applied

Sq. root
delta p
0.592
0.566
0.557
0.520
0.520
0.520
0.529
0.520
0.566
0.574
0.600
0.574
0.583
0.583
0.600
0616

0.564

Flow Rate Data

Static Pressure
Pitot Coefficient

Duct Width (in.)
Duct Length (in.)
Duct Area (ft%)

7/24/2013
Test 2M
300 Kibs/Hr

Stack Diameter (in.)

Stack Area (ft?)

Molecular Weight (dry)
Molecular Weight (wet)

Stack Pressure
Feet per Second
Actual CFM
DSCFM

Field Calculations

Raw Data Table

Zero Span
0.04 10.82
0.08 8.44

Standard CFH
K Standard CFM

Results

11:17 AM
11:23 AM

5,762,000
13.39

0.9950

22

Cylinder
Value
10.70

8.30

Run 2

Temperature
330
330
330
330
330
330
330
330
331
331
331
331
331
331
331
331

331

Gas Corrected
for Calibration
5.12

13.39

5,761,798
96.03

Time
11:17 AM

11:23 AM

-0.34
0.83

0.00

0.00

0.00
108.00
63.62

30.654
29.067
29.415
38.313
146240.44
83986.68

dry
wet

MPU01762



Point Number

Average

Moisture Content Data

Dry Bulb (°F)

Wet Bulb (°F)

TRA
Vapor Pressure of Water
ra)
PM

Barometric Pressure

Standard Meter Volume
Moisture Content

0; %
CO, %

Standard CFH
K Standard CFH

Instrument
0O, (dry)
CO, (wet)

Moisture
Fuel Factor C
DSCFM

MS! / Manitowoc PU 7/24/2013

Manitowoc, Wi Test 2M Run 3
No. 9 Boiler 300 Klbs/Hr
Volumetric Flow Rate Data
Number of Sample Points 16
Sq. root
Delta p delta p Temperature Time
A-1 0.350 0.592 328 11:24 AM
A-2 0.350 0.592 328
A-3 0.340 0.683 328
A-4 0.340 0.583 328
A-5 0.360 0.600 328
A-6 0.390 0.624 328
A7 0.400 0.632 328
A-8 0.380 0.616 328
B-1 0.310 0.557 329
B-2 0.280 0.529 329
B-3 0.260 0.510 329
B-4 0.250 0.500 329
B-5 0.310 0.557 329
B-6 0.310 0.557 329
B-7 0.320 0.566 329
B-8 0.360 0.600 329 11:30 AM
0.332 0.575 329
Flow Rate Data
328
140.0 Static Pressure -0.37
1.12 Pitot Coefficient 0.831
5.88
188.00 Duct Width (in.) 0.00
387.09 Duct Length (in.) 0.00
29.44 Duct Area (ﬁz) 0.00
Stack Diameter (in.) 108.00
Stack Area (ft?) 63.62
13.16
Molecular Weight (dry) 30.671
5,123 Molecular Weight (wet) 29.004
15.414 Stack Pressure 29.413
Feet per Second 39.067
5,889,763 Actual CFM 149121.28
98.163 DSCFM 8524387
Field Calculations
Raw Data Table
Cylinder Gas Corrected
ppm or % Zero Span Value for Calibration
5.20 0.04 10.82 10.70 512 dry
13.56 -0.08 8.44 8.30 13.39 wet
13.16 Standard CFH 5,889,763
1840 K Standard CFM 98.163
85244
Results
Start Time 11:24 AM
Stop Time 11:30 AM
Standard CFH 5,890,000
CO, %, wet 13.39
WAF applied 0.9950
23

MPU01763




MSI / Manitowoc PU
Manitowoc, WI

No. 9 Boiler
712412013
Run 1-3
Time %0,, d % CO,, w
11:10 5.322 13.38
11:11 5.342 13.38
11:12 5.347 13.41
11:13 5.288 13.52
11:14 5175 13.58
11:15 5.137 13.62
11:16 5.104 13.65
11:17 5.136 13.64
11:18 5.139 13.62
11:19 5.16 13.59
11:20 5.149 13.54
11:21 5.163 13.6
11:22 5.135 13.64
11:23 5.158 -13.66
11:24 5.243 13.55
11:25 5.198 13.6
11:26 5.192 13.53
11:27 5.245 13.56
11:28 5173 13.57
11:29 5.165 13.59
11:30 5.263 13.58
Average 5.202 13.562
24

MPUO01764



Point Number

0N GTA WN =

©

10
11
12
13
14
16
16

Average

Moisture Content Data
Dry Bulb (°F)
Wet Bulb (°F)
TRA
Vapor Pressure of Wate
T
PM
Barometric Pressure

Standard Meter Volume
Moisture Content

0, %
Standard CFH
K Standard CFH
Instrument
O, (dry)
CO, (wet)
Moisture
Fuel Factor C
DSCFM

MSI / Manitowoc PU
Manitowoc, WI
No. 9 Boiler

Volumetric Flow Rate Data

Number of Sample Points

Delta p
A-1 0.320
A-2 0.340
A-3 0.360
A-4 0.390
A-5 0.430
A-6 0.440
A-7 0.440
A-8 0.420
B-1 0.350
B-2 0.360
B-3 0.370
B-4 0.380
B-5 0.410
B-6 0.380
B-7 0.390
B-8 0.380

0.385

328
141.0
1.12
6.04
187.00
403.45
29.44

13.72

5.13
15.394

6,358,898
105.982

ppm or %

5.20
13.39

13.72
1840
91445

Start Time
Stop Time

Standard CFH
CO; %, wet

WAF applied

Sq. root
delta p
0.566
0.583
0.600
0.624
0.656
0.663
0.663
0.648
0.592
0.600
0.608
0.616
0.640
0.616
0.624
0.616

0.620

Flow Rate Data

Static Pressure
Pitot Coefficient

Duct Width (in.)
Duct Length (in.)
Duct Area (%)

7/24/2013
Test 2M
300 Kibs/Hr

16

Stack Diameter (in.)

Stack Area (ft%)

Molecular Weight (dry)
Molecular Weight (wet)

Stack Pressure

Feet per Second
Actual CFM
DSCFM

Field Calculations

Raw Data Table

Zero
0.04
0.06

Span
10.81

8.39

Standard CFH
K Standard CFM

Results

11:40 AM
11:46 AM

6,359,000
13.28

0.9950

25

Cylinder
Value
10.70

8.30

Run 4

Temperature
328

328
328
328
328
328
328
328
329
329
329
329
329
329
329
329

329

Gas Corrected
for Calibration
5.13

13.28

6,358,898
105.982

Time
11:40 AM

11:46 AM

-0.35
0.831

0

0

0
108

63.6172512

30.668
28.931
29.414

42177
160991.13
91445.14

dry
wel

MPUO01765



Point Number

Average

Moisture Content Data
Dry Bulb (°F)
Wet Bulb (°F)
TRA
Vapor Pressure of Watei
r4)
PM
Barometric Pressure

Standard Meter Volume
Moisture Content

0, %
CO, %.

Standard CFH
K Standard CFH

Instrument
O, (dry)
CO;, (wet)

Moisture
Fuel Factor C
DSCFM

MSI / Manitowoc PU 712412013

Manitowoc, WI Test 2M Run 5
No. 9 Boiler 300 Klbs/Hr
Volumetric Flow Rate Data
Number of Sample Points 16
Sa. root
Delta p deltap Temperature Time
A-1 0.390 0.624 332 11:47 AM
A-2 0.380 0.616 332
A-3 0.430 0.656 332
A-4 0.430 0.656 332
A-5 0.440 0.663 332
A-6 0.460 0.678 332
A-7 0.470 0.686 332
A-8 0.450 0.671 332
B-1 0.380 0.616 331
B-2 0.370 0.608 331
B-3 0.380 0.616 331
B-4 0.360 0.600 331
B-5 0.360 0.600 331
B-6 0.350 0.592 331
B-7 0.380 0.616 331
B-8 0.320 0.566 331 11:53 AM
0.397 0.629 332
Flow Rate Data
332
141.0 Static Pressure -0.34
1.12 Pitot Coefficient 0.831
6.04
191.00 Duct Width (in.) 0
399.16 Duct Length (in.) 0
29.44 Duct Area (ft?) 0
Stack Diameter (in.) 108
Stack Area (ft?) 63.6172512
13.57
Molecular Weight (dry) 30.678
5.135 Molecular Weight (wet) 28.957
15.453 Stack Pressure 29.4156
Feet per Second 42.865
6,438,329 Actual CFM 163618.22
107.305 DSCFM 92744.25
Field Calculations
Raw Data Table
Cylinder Gas Corrected
ppm or % Zero Span Value for Calibration
5.20 0.04 10.80 10.70 5.14 dry
13.39 0.03 8.33 8.30 13.36 wet
13.57 Standard CFH 6,438,329
1840 K Standard CFM 107.305
92744
Results
Start Time 11:47 AM
Stop Time 11:53 AM
Standard CFH 6,438,000
CO; %, wet 13.36
WAF applied 0.9950
26

MPUO01766



Point Number

O~NOOTHA ON -

©

11
12
13
14
15
16

Average

Moisture Content Data
Dry Bulb (°F)
Wet Bulb (°F)
TRA
Vapor Pressure of Watel
yA)
PM
Barometric Pressure

Standard Meter Volume
Moisture Content

0, %
€O, %

Standard CFH
K Standard CFH

Instrument
O, (dry)
CO, (wet)

Moisture
Fuel Factor C
DSCFM

MSI / Manitowoc PU
Manitowoc, WI
No. 9 Boiler

Volumetric Flow Rate Data

Number of Sample Points

Delta p
A-1 0.410
A-2 0.380
A-3 0.330
A-4 0.320
A-5 0.320
A-6 0.340
A-7 0.330
A-8 0.340
B-1 0.380
B-2 0.380
B-3 0.400
B-4 0.420
B-5 0.420
B-6 0.470
B-7 0.480
B-8 0.500

0.389

333
141.0
1.12
6.04
192.00
398.09
29.44

13.53

5.135
15.446

6,360,305
106.005

ppm or %

5.20
138.39

13.53
1840
91659

Start Time
Stop Time

Standard CFH
CO; %, wet

WAF applied

Sq. root
deltap
0.640
0.616
0.574
0.566
0.566
0.583
0.574
0.583
0.616
0.616
0.632
0.648
0.648
0.686
0.693
0.707

0.622

Flow Rate Data

Static Pressure
Pitot Coefficient

Duct Width (in.)
Duct Length (in.)
Duct Area (ftz)

7/24/2013
Test 2M
300 Klbs/Hr

16

Stack Diameter (in.)

Stack Area (ft%)

Molecular Weight (dry)
Molecular Weight (wet)

Stack Pressure
Feet per Second

Actual CFM
DSCFM

Field Calculations

Raw Data Table

Zero Span
0.04 10.80
0.03 8.33

Standard CFH
K Standard CFM

Results

11:54 AM
12:00 PM

6,360,000
13.36

0.9950

27

Run 6

Temperature
333

333
333
333
333
333
333
333
332
332
332
332
332
332
332
332

333

Cylinder Gas Corrected
Value for Calibration
10.70 514
8.30 13.36

6,360,305
106.005

Time
11:54 AM

12:00 PM

-0.34
0.831

0.00

0.00

0.00
108.00
63.62

30.677
28.961

29.415

42.399 -

161839.6
91658.91

dry
wet

MPUO01767



MSI/ Manitowoc PU
Manitowoc, WI

No. 9 Boiler
7/24/2013
Run 4-6
Time %0,, d % CO,, w
11:40 5.259 13.43
11:41 5.279 13.38
11:42 5.202 13.47
11:43 5.194 13.45
11:44 5.188 13.44
11:45 5.145 13.42
11:46 5204 13.32
11:47 5.206 13.33
11:48 5.255 13.3
11:49 5.199 13.36
11:50 5.191 13.39
11:51 5223 13.45
11:52 5.188 13.45
11:563 5.136 13.47
11:54 5.146 13.45
11:55 5.203 13.37
11:56 5.213 13.36
11:57 5.187 13.32
11:58 5.176 13.36
11:59 5.256 13.3
12:00 5.235 13.28
Average 5.204 13.386
28

MPUO01768



Point Number

Average

Moisture Content Data
Dry Buib (°F)
Wet Bulb (°F)
TRA
Vapor Pressure of Watel
T
PM
Barometric Pressure

Standard Meter Volume
Moisture Content

0, %
CO2; %

Standard CFH
K Standard CFH

Instrument
O, (dry)
CO, (wet)

Moisture
Fuel Factor C
DSCFM

MS1/ Manitowoc PU
Manitowoc, WI

No. 9 Boiler

Volumetric Flow Rate Data

Number of Sample Points

A-1
A-2
A-3
A-4
A-5
A-6
A-7
A-8
B-1
B-2
B-3
B-4
B-5
B-6
B-7
B-8

Delta p
0.420
0.390
0.380
0.350
0.340
0.340
0.330
0.340
0.390
0.340
0.350
0.350
0.410
0.440
0.490
0.500

0.385

334
140.0
1.12
5.88
194.00
380.66
29.44

12.94

5.085
16.276

6,318,523
105.309

ppm or %
5.16

13.33
12.94

1840
91681

Start Time
Stop Time

Standard CFH
CO, %, wet

WAF applied

Sq. root
delta p
0.648
0.624
0.616
0.592
0.583
0.583
0.574
0.583
0.624
0.583
0.592
0.592
0.640
0.663
0.700
0.707

0.619

Fiow Rate Data

Static Pressure
Pitot Coefficient

Duct Width (in.)

Duct Length (in.)

Duct Area (ftz)

Stack Diameter (in.)

Stack Area (ftz)

712412013
Test 2M
300 Klbs/Hr

16

Molecular Weight (dry)
Molecular Weight (wet)

Stack Pressure
Feet per Second
Actual CFM
DSCFM

Field Calculations

Raw Data Table

Zero Span
0.04 10.80

0.02 8.33

Standard CFH
K Standard CFM

Results

12:08 PM
12:14 PM

6,319,000
13.30

0.9950

29

Cylinder
Value
10.7

8.3

Run7

Temperature
334
334
334
334
334
334
334
334
335
335
335
335
335
335
335
335

335

Gas Corrected
for Calibration
5.09

13.30

6,318,523
105.309

Time
12:08 PM

12:14 PM

-0.35
0.831

0.00

0.00

0.00
108.00
63.62

30.648
29.011
29.414
42.228
161186.2
91680.53

dry
wet

MPU01769



Point Number

Average

Moisture Content Data
Dry Bulb (°F)
Wet Bulb (°F)
TRA
Vapor Pressure of Watel
z7
PM
Barometric Pressure

Standard Meter Volume
Moisture Content

0, %
CO, %

Standard CFH
K Standard CFH

Instrument
O, (dry)
CO, (wet)

Moisture
Fuel Factor C
DSCFM

MS!/ Manitowoc PU
Manitowoc, WI

No. 9 Boiler

Volumetric Flow Rate Data

Number of Sample Points

A1

A3
A4

A6
A7

B-1
B-2
B-3
B-4
B-5
B-6
B-7
B-8

Delta p
0.440
0.420
0.370
0.350
0.340
0.380
0.370
0.390
0.360
0.330
0.340
0.340
0.390
0.420
0.490
0.490

0.389

140.0
1.12
5.88

195.00

379.57

29.44

12.90

5.09
15.272

6,346,681
105.778

ppm or %
5.15

13.33
12.90

1840
92129

Start Time
Stop Time

Standard CFH
CO; %, wet

WAF applied

Sq. root
deltap
0.663
0.648
0.608
0.592
0.583
0.616
0.608
0.624
0.600
0.574
0.583
0.583
0.624
0.648
0.700
0.700

0.622

Flow Rate Data

Static Pressure
Pitot Coefficient

Duct Width (in.)

Duct Length (in.)

Duct Area (ftz)

Stack Diameter (in.)

Stack Area (ftz)

7/24/2013
Test 2M
300 Klbs/Hr

Molecular Weight (dry)
Molecular Weight (wet)

Stack Pressure
Feet per Second
Actual CFM
DSCFM

Field Calculations

Raw Data Table

Zero Span
0.03 10.79
0.01 8.32

Standard CFH
K Standard CFM

Resulits

12:15 PM
12:21 PM

6,347,000
13.30

0.9950

30

Cylinder
Value
10.7

8.3

Run 8

Temperature
335

335
335
335
335
335
335
335
336
336
336
336
336
336
336
336

336

Gas Corrected
for Calibration
5.09

13.30

6,346,681
105.778

12:15 PM

12:21 PM

162100.21
92128.67

dry
wet

Time

-0.33
0.831

0.00

0.00

0.00
108.00
63.62

30.647
29.015
29.416
42.468

MPUO01770



Point Number

Average

Moisture Content Data

Dry Bulb (°F)

Wet Bulb (°F)

TRA
Vapor Pressure of Watel
ZT
PM

Barometric Pressure

Standard Meter Volume
Moisture Content

O, %
COy, %
Standard CFH
K Standard CFH
Instrument
0, (dry)
CO, (wet)
Moisture
Fuel Factor C
DSCFM

MSI/ Manitowoc PU
Manitowoc, WI
No. 9 Boiler

Volumetric Flow Rate Data

Number of Sample Points

Delta p
A-1 0.430
A-2 0.390
A-3 0.340
A-4 0.330
A-5 0.370
A-6 0.360
A-7 0.380
A-8 0.380
B-1 0.350
B-2 0.350
B-3 0.360
B-4 0.340
B-6 0.390
B-6 0.410
B-7 0.440
B-8 0.490

0.382

336
140.0
1.12
5.88
196.00
378.51
29.44

12.87

5.09
16.266

6,290,986
104.85

ppm or %

5.15
13.33

12.87
1840
913567

Sq. root
delta p
0.656
0.624
0.583
0.574
0.608
0.600
0.616
0.616
0.692
0.592
0.600
0.583
0.624
0.640
0.663
0.700

0617

Flow Rate Data

Static Pressure
Pitot Coefficient

Duct Width (in.)
Duct Length (in.)
Duct Area (ftz)

7/24/2013
Test 2M
300 Kibs/Hr

Stack Diameter (in.)

Stack Area (ftz)

Molecular Weight (dry)
Molecular Weight (wet)

Stack Pressure

Feet per Second
Actual CFM
DSCFM

Field Calculations

Raw Data Table

Zero Span
0.03 10.79
0.01 8.32

Standard CFH
K Standard CFM

Resuits

Cylinder
Value
10.7

8.3

Start Time
Stop Time -

Standard CFH
CO, %, wet

WAF applied

12:22 PM
12:28 PM

6,291,000
13.30

0.9950

31

Run 9

Temperature
336

336
336
336
336
336
336
336
336
336
336
336
336
336
336
336

336

Gas Corrected
for Calibration
5.09

13.30

6,290,986
104.85

12:28 PM

-0.35
0.831

0.00

0.00

0.00
108.00
63.62

30.646
29.019
29.414

42.123
160786.72
91357.32

dry
wet

MPUO01771



NMSI1 / Manitowoc PU
Manitowoc, Wi

No. 9 Boiler
7/24/2013
Run 7-9
Time %0,, d % CO,, w
12:08 5.131 13.27
12:09 5.126 13.28
12:10 5.195 13.27
12:11 5.237 13.28
12:12 5.204 13.25
12:13 5.136 13.31
12:14 5.153 13.26
12:15 5.202 13.21
12:16 5.22 13.22
12:17 5.164 13.28
12:18 5.128 13.27
12:19 5.106 13.34
12:20 5.095 13.32
12:21 5.118 13.31
12:22 5.152 13.35
12:23 5.108 13.48
12:24 5.084 13.46
12:25 5.147 13.45
12:26 5.055 13.5
12:27 5.047 13.48
12:28 5.093 13.46
12:29 5.146 13.48
12:30 5.188 13.36
12:31 5.147 13.32
12:32 5179 13.23
12:33 5.183 13.22
12:34 5.205 13.27
12:35 5.216 13.24
Average 5.149 13.328
32

MPUO01772



Point Number

Average

Moisture Content Data
Dry Bulb (°F)
Wet Bulb (°F)
TRA
Vapor Pressure of Watel
zT
PM
Barometric Pressure

Standard Meter Volume
Moisture Content

0,%
CO, %

Standard CFH
K Standard CFH

Instrument
0O (dry)
CO, (wet)

Moisture
Fuel Factor C
DSCFM

MS! / Manitowoc PU 71242013
Manitowoc, Wi Test 2M Run 10
No. 9 Boiler 300 Klbs/Hr
Volumetric Flow Rate Data
Number of Sample Points 16
Sq. root
Delta p deltap Temperature Time
A-1 0.430 0.656 338 12:29 PM
A-2 0.390 0.624 338
A-3 0.330 0.574 338
A-4 0.340 0.583 338
A-5 0.350 0.592 338
A-6 0.360 0.600 338
A7 0.380 0.616 338
A-8 0.380 0.616 338
B-1 0.370 0.608 337
B-2 0.340 0.583 337
B-3 0.330 0.574 337
B-4 0.340 0.583 337
B-5 0.380 0.616 337
B-6 0.430 0.656 337
B-7 0.490 0.700 337
B-8 0.500 0.707 337 12:35 PM
0.384 0.618 338
Flow Rate Data
338
140.0 Static Pressure -0.37
1.12 Pitot Coefficient 0.831
5.88
198.00 Duct Width (in.) 0.00
376.38 Duct Length (in.) 0.00
29.44 Duct Area (it?) 0.00
Stack Diameter (in.) 108.00
Stack Area (it?) 63.62
12.80
Molecular Weight (dry) 30.644
5.09 Molecular Weight (wet) 29.026
15.253 Stack Pressure 29.413
Feet per Second 42.232
6,294,999 Actual CFM 161200.53
104.917 DSCFM 91490.95
Field Calculations
Raw Data Table
Cylinder Gas Corrected
ppm or % Zero Span Value for Calibration
5.15 0.03 10.79 10.7 5.09 dry
13.33 0.01 8.32 8.3 13.30 wet
12.80 Standard CFH 6,294,999
1840 K Standard CFM 104.917
91491
Results
Start Time 12:29 PM
Stop Time 12:35 PM
Standard CFH 6,295,000
CO; %, wet 13.30
WAF applied 0.9950
33

MPUO01773



MSI / Manitowoc PU
Manitowoc, WI

No. 9 Boiler
7124/2013
Run 10
Time %0, d % CO,, w
12:08 5.131 13.27
12:09 5.126 13.28
12:10 5.195 13.27
12:11 5.237 13.28
12:12 5.204 13.25
12:13 5.136 13.31
12:14 5.153 13.26
12:15 5.202 13.21
12:16 522 13.22
12:17 5.164 13.28
12:18 5.128 13.27
12:19 5.106 13.34
12:20 5.095 13.32
12:21 5.118 13.31
12:22 5.152 13.35
12:23 5.108 13.48
12:24 5.084 13.46
12:25 5.147 13.45
12:26 5.055 13.5
12:27 5.047 13.48
12:28 5.093 13.46
12:29 5.146 13.48
12:30 5.188 13.36
12:31 5.147 13.32
12:32 5.179 13.23
12:33 5.183 13.22
12:34 5.205 13.27
12:35 5216 13.24
Average 5.149 13.328
34

MPUO01774



APPENDIX D

MEASUREMENT SYSTEMS PERFORMANCE SPECIFICATIONS

MPUO01775



Calibration Error

MSI/ Manitowoc PU
Manitowoc, WI
No. 9 Boiler
7/23-24/2013
Test 2N

S0,(TEI Model 43i)

Cylinder | Analyzer Span %
Value Response | Difference| Value of
(ppm) (ppm) (ppm) (ppm) Span
Zero 0.00 0.27 0.27 112.00 0.24
Low Level | 49.60 49.37 0.23 112.00 0.21
Mid Level | 112.00 114.10 2.10 112.00 1.88
High Level | 255.00 259.54 4.54 255.00 1.78
NOx (TE| Model 42i)
Cylinder | Analyzer Span %
Value Response | Difference| Value of
{ppm) (ppm) (ppm) (ppm) Span
Zero 0.00 0.03 0.03 113.00 0.03
Mid Level 50.40 50.06 0.34 113.00 0.30
High Level| 113.00 114.00 1.00 113.00 0.88
CO, (TEI Model 410i)
Cylinder | Analyzer Span %
Value Response | Difference| Value of
(ppm) (ppm) (ppm) (%) Span
Zero 0.00 0.03 0.03 16.73 0.18
Mid Level 8.30 8.31 0.01 16.73 0.06
High Level 16.73 16.78 0.05 16.73 0.30
O, (Servomex Series 1400)
Cylinder | Analyzer Span %
Value Response | Difference| Value of
(ppm) (ppm) (ppm) (%) Span
Zero 0.00 0.11 0.11 21.40 0.51
Mid Level 10.70 10.83 0.13 21.40 0.61
High Level| 21.40 2114 0.26 21.40 1.21
CO (TECO 48i)
Cylinder | Analyzer Span %
Value Response | Difference| Value of
(ppm) (ppm) (ppm) (%) Span
Zero 0.00 0.06 0.06 114.00 0.05
Mid Level 50.80 50.31 0.49 114.00 0.43
High Level | 114.00 114.80 0.80 114.00 0.70

*xxx All Calibrations must be within 2% of the span value...
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Calibration Drift

MSI / Manitowoc PU
Manitowoc, WI

No. 9 Boiler
7123-24/2013
Test 2N
0,
Pre- Post- %
Cal cal Drift
Initial Bias  Final  Bias Avg. of Span
1 Zero 0.11 0.00% 0.15 0.19% 0.13 0.19%
Upscale | 10.83 | 0.00% | 10.84 | 0.05% | 10.84 0.05%
2 Zero 0.15 0.19% 0.12 0.05% 0.14 -0.14%
Upscale 10.84 | 0.05% | 10.87 | 0.19% | 10.86 0.14%
3 Zero 0.12 0.05% 0.16 0.23% 0.14 0.19%
Upscale 10.87 | 0.19% | 10.75 | -0.37% | 10.81 -0.56%
4 Zero 0.16 0.23% 0.15 0.19% 0.16 -0.05%
Upscale 10.75 | -0.37% | 10.78 | -0.23% | 10.77 0.14%
5 Zero 0.156 0.19% 0.08 | -0.14% 0.12 -0.33%
Upscale 10.78 | -0.23% | 10.85 [ 0.09% 10.82 0.33%
6 Zero 0.08 [-0.14%| 0.06 | -0.23% 0.07 -0.09%
Upscale 10.85 [ 0.09% | 10.85 | 0.09% 10.85 0.00%
7 Zero 0.06 [-0.23%| 0.08 |-0.37% 0.05 -0.14%
Upscale 10.85 | 0.09% | 10.83 | 0.00% 10.84 -0.09%
8 Zero 0.03 | -037%| 0.13 0.09% 0.08 0.47%
Upscale 10.83 | 0.00% | 10.88 | 0.23% 10.86 0.23%
9 Zero 0.13 0.09% 0.06 | -0.23% 0.10 -0.33%
Upscale 1‘0.88 0.23% | 10.81 | -0.09% | 10.85 -0.33%
10 Zero 0.06 | -0.23% | 0.07 -0.19% 0.07 0.05%
Upscale 10.81 | -0.09% | 10.89 [ 0.28% 10.85 0.37%
Cylinder Analyzer
Value Value
Zero 0.00 % [ 011 % |
Upscale | 1070 % [ 1083 % |
Span [ 21.40 % [ 2140 % |

** All Drift Calibrations must be within 3% of the span value...
** All Bias Calibrations must be within 5% of the span value...
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Calibration Drift

MSI / Manitowoc PU
Manitowoc, WI

No. 9 Boiler
7123-2412013
Test 2N
co,
Pre- Post- %
Cal Cal Drift

Initial Bias Final Bias Avg. of Span

Zero 0.03 | 0.00% | 0.03 | 0.00% | 0.03 0.00%

Upscale 8.31 0.00% 8.21 -0.60% [ 8.26 -0.60%
2 Zero 0.03 0.00% 0.01 -0.12% | 0.02 -0.12%
Upscale 821 |-060%| 833 | 012% | 8.27 0.72%
3 Zero 0.01 |-0.12% | 0.03 | 0.00% | 0.02 0.12%
Upscale 833 | 012% | 824 | -042% | 8.29 -0.54%
4 Zero 0.03 | 0.00% | 0.04 | 0.06% | 0.04 0.06%
Upscale 824 |-042%| 821 |[-0.60% | 8.23 -0.18%
5 Zero 0.04 0.06% 0.01 -0.12% [ 0.03 -0.18%
Upscale 8.21 -0.60% | 8.24 | -042% | 8.23 0.18%
6 Zero 0.01 -012% | 0.05 0.12% 0.03 0.24%
Upscale 824 | -042% | 822 | -0.54% | 8.23 -0.12%
7 Zero 0.05 0.12% 0.03 0.00% 0.04 -0.12%
Upscale | 822 |[-054% | 824 |-042% | 8.23 0.12%
8 Zero 0.03 0.00% 0.07 0.24% 0.05 0.24%
Upscale 824 | -0.42% | 835 0.24% 8.30 0.66%
9 Zero 0.07 0.24% 0.01 -0.12% | 0.04 -0.36%
Upscale 8.35 0.24% 8.32 0.06% 8.34 -0.18%
10 Zero 0.01 |-0.12%| 0.04 | 0.06% | 0.03 0.18%

Upscale 832 | 0.06% | 832 | 0.06% | 8.32 0.00%

Cylinder Analyzer

Value Response
Zero 0.00 ppm 0.03 ppm |
Upscale | 8.30 ppm 8.31 ppm |
Span [ 1673 ppm [ 1673 ppm |

** All Drift Calibrations must be within 3% of the span value...
** All Bias Calibrations must be within 6% of the span value...
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Calibration Drift

MSI/ Manitowoc PU
Manitowoc, WI

No. 9 Boiler
7123-24/2013
Test 2N
Nox
Pre- Post- %
Cal Cal Drift
Initial  Bias Final Bias Avg. of Span
1 Zero 0.03 | 0.00% | 0.13 | 0.09% 0.08 0.09%
Upscale | 50.06 | 0.00% | 49.60 | -0.41% 49.83 -0.41%
2 Zero 0.13 | 0.09% | 0.12 | 0.08% 0.13 -0.01%
Upscale | 49.60 | -0.41% | 49.57 | -0.43% 49.59 -0.03%
3 Zero 012 | 0.08% | 0.03 | 0.00% 0.08 -0.08%
Upscale | 49.57 | -0.43% | 49.57 | -043% | 49.57 0.00%
4 Zero 0.03 0.00% 0.09 0.05% 0.06 0.05%
Upscale | 49.57 | -0.43% | 50.34 | 0.25% 49.96 0.68%
5 Zero 0.09 0.05% 0.06 0.03% 0.08 -0.03%
Upscale | 50.34 | 0.25% | 50.01 [ -0.04% 50.18 -0.29%
6 Zero 0.06 | 0.03% | 0.07 | 0.04% 0.07 0.01%
Upscale 50.01 | -0.04% [ 50.03 | -0.03% 50.02 0.02%
7 Zero 0.07 0.04% 0.1 0.07% 0.09 0.04%
Upscale 50.03 | -0.03% | 50.14 | 0.07% 50.09 0.10%
8 Zero 0.11 0.07% 0.04 0.01% 0.08 -0.06%
Upscale | 50.14 | 0.07% [ 50.06 | 0.00% 50.10 -0.07%
9 Zero 0.04 | 0.01% [ 014 | 0.10% 0.09 0.09%
Upscale 50.06 [ 0.00% [ 50.21 0.13% 50,14 0.13%
10 Zero 0.14 | 0.10% [ 013 | 0.08% 0.14 -0.01%
Upscale 50.21 0.13% | 50.056 | -0.01% 50.13 -0.14%
Cylinder Analyzer
Value Response
Zero 0.00 ppm 0.03 ppm |
Upscale | 50.40 ppm 50.06 ppm |
Span [ 113.00 ppm [ 113.00 ppm |

** All Drift Calibrations must be within 3% of the span value...
** All Bias Calibrations must be within 5% of the span value...
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Calibration Drift

MSI/ Manitowoc PU
Manitowoc, WI

No. 9 Boiler
7/23-24/2013
Test 2N
S0,
Pre- Post- %
Cal Cal Drift
Initial  Bias Final Bias Avg. of Span

1 Zero 0.27 | 0.00% | 041 | -0.14% 0.19 -0.14%

Upscale| 49.37 | 0.00% | 50.23 | 0.77% 49.80 0.77%
2 Zero 0.11 -0.14% | 0.05 | -0.20% 0.08 -0.05%

Upscale| 50.23 | 0.77% | 50.02 | 0.58% 50.13 -0.19%
3 Zero 0.05 | -020%| 0.06 |-0.19% 0.086 0.01%

Upscale| 50.02 | 0.58% | 50.55 [ 1.05% 50.29 0.47%
4 Zero 0.06 | -0.19% | 0.13 | -0.13% 0.10 0.06%

Upscale| 50.55 | 1.06% | 49.99 | 0.55% 50.27 -0.50%
5 Zero 013 |-013%| 0.09 | -0.16% 0.11 -0.04%

Upscale| 49.99 | 0.55% | 50.25 | 0.79% 50.12 0.23%
6 Zero 0.09 [-0.16%| 0.11 | -0.14% 0.10 0.02%

Upscale| 50.25 | 0.79% | 50.84 | 1.31% 50.55 0.53%
7 Zero 011 | -014% | 013 | -0.13% 0.12 0.02%

Upscale| 50.84 | 1.31% | 49.97 | 0.54% 50.41 -0.78%
8 Zero 0.13 | -0.13% | 0.09 | -0.16% 0.11 -0.04%

Upscale| 49.97 | 0.54% | 49.93 | 0.50% 49.95 -0.04%
9 Zero 009 |[-0.16% | 0.08 | -0.17% 0.09 -0.01%

Upscale| 49.93 | 0.50% [ 50.25 | 0.79% 50.09 0.28%
10 Zero 0.08 | -017% | 0.11 | -0.14% 0.10 0.03%

Upscale| 50.25 | 0.79% | 50.05 | 0.61% 50.15 -0.18%

Cylinder Analyzer
Value Response
Zero | 0.00 ppm 0.27 ppm |
Upscale| 49.60 ppm 49.37 ppm_ |

Span | 112.00

** All Drift Calibrations must be within 3% of the span value...
** All Bias Calibrations must be within 5% of the span value...

ppm [ 112.00 ppm |

MPU01780



Calibration Drift

MSI/ Manitowoc PU
Manitowoc, W
No. 9 Boiler
7/23-24/2013

Test 2N
({0)
Pre- Post- %
Cal Cal Drift
Initial  Bias Final  Bias Avg. of Span
1 Zero 0.086 0.00% 0.06 0.00% 0.06 0.00%
Upscale| 50.31 | 0.00% | 50.59 | 0.25% 50.45 0.25%
2 Zero 0.06 0.00% 0.09 0.03% 0.08 0.03%
Upscale| 50.59 | 0.256% | 50.71 | 0.35% 50.65 0.11%
3 Zero 0.09 0.03% 0.15 0.08% 0.12 0.05%
Upscale| 50.71 | 0.35% | 50.25 [ -0.05% 50.48 -0.40%
4 Zero 015 | 0.08% 0.05 [ -0.01% 0.10 -0.09%
Upscale| 50.25 | -0.05% | 50.59 | 0.25% 50.42 0.30%
5 Zero 0.05 | -0.01% | 0.14 0.07% 0.10 0.08%
Upscale| 50.59 | 0.25% | 50.49 [ 0.16% 50.54 -0.09%
6 Zero 0.14 0.07% 0.14 0.07% 0.14 0.00%
Upscale| 5049 | 0.16% | 50.56 [ 0.22% 50.53 0.06%
7 Zero 0.14 0.07% 0.06 0.00% 0.10 -0.07%
Upscale| 50.66 | 0.22% | 50.42 | 0.10% 50.49 -0.12%
8 Zero 0.06 0.00% 0.086 0.00% 0.06 0.00%
Upscale| 50.42 | 0.10% | 50.39 | 0.07% 50.41 -0.03%
9 Zero 0.06 0.00% 0.14 0.07% 0.10 0.07%
Upscale| 50.39 | 0.07% | 50.18 | -0.11% 50.29 -0.18%
10 Zero 0.14 0.07% 0.12 0.05% 0.13 -0.02%
Upscale| 50.18 | -0.11% | 50.19 | -0.11% 50.19 0.01%
Cylinder Analyzer
Zero H/% ppm Ri%%)gfsvnggppm |
Upscale| 50.80 ppm 50.31 ppm |
Span [ 114.00 ppm [ 114.00 ppm |

** All Drift Calibrations must be within 3% of the span value...
** All Bias Calibrations must be within 5% of the span value...
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Interpoll Laboratories
(763) 786-6020

Stationary Gas Turbine Nox Determination
Method 20 NO, to NO Converter Efficiency Datasheet

Job MS! / Manitowoc PU
Source No. 9 Boiler
Date 7/23-24/2013
Operator AW /NB
Analyzer TECO Model 42i (NOx)
Analyzer S/N 510511561
NOx
Time (min) Response
8:45 PM 65.88
8:46 PM 65.94
8:47 PM 6562
8:48 PM 65.83
8:49 PM 65.61
8:50 PM 65.61
8:51 PM 65.10
8:52 PM 65.60
8:53 PM 65.55
8:54 PM 65.12
8:55 PM 65.03
8:56 PM 65.69
8:57 PM 65.52
8:58 PM 65.48
8:50 PM 65.50
9:00 PM 65.73
9:01 PM 65.07
9:02 PM 65.94
9:03 PM 65.14
9:04 PM 65.23
9:05 PM 65.05
9:06 PM 65.68
9:07 PM 65.45
9:08 PM 65.20
9:09 PM 65.57
9:10 PM 65.82
9:11 PM 65.50
9:12 PM 65.30
9:13 PM 65.61
9:14 PM 65.50
Highest Peak Value 65.94
Percent Drift 0.7%
System Pass of Fail PASS

Instructions: Add mid-level gas to a leak-free Tedlar bag. Dilute the gas with 20.9% Oxygen to approximately
1:1. Then immediately attach the bag to the instrument and record the Nox Reponses for 30 minutes. The system is
OK if the response at the end is less than 2.0 % of the highest response.

NO2 to NO Converter Efficiency .
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INTERPOLL LABORATORIES, INC.
(763) 786-6020

EPA Appendix A Stratification Test

Jobh: MSI / Manitowoc PU Date: 7/23-24/2013
Source: No. 9 Boiler Personnel: AW /NB
Test 2N Bar. Press. (in. Hg) 29.29
PDT Number 85/138
Measurement Response Time: 98 seconds
Stack Diameter 108.00 in. Port Length in. 11.50
Fraction Distance Distance S0O2 Nox 02 CO,
Traverse of From Stack From End Time ppm ppm % %
Point Diameter Wall (in.) of Port (in.) (min) (wet) (wet) (dry) (wet)
1 0.17 18.00 29.50 21:10 52.70 59.13 9.15 10.11
2 0.50 54.00 65.50 21:17 58.85 55.82 9.35 9.92
3 0.83 90.00 101.50 21:24 55.37 55.36 9.28 9.93
Average 55.64 56.77 | - 9.26 9.99
Largest Value 58.85 59.13 9.35 10.11
Smallest Value 52.70 55.36 9.15 9.92
%Deviation 11.67% 6.80% 2.18% 1.96%

* A three point traverse was used for each test run.
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MSI / Manitowoc PU

Manitowoc, WI
No. 9 Boiler
7/23-24/2013

Stratification Test Data

Time SO, ppm, w Nox ppm, w %0,,d % CO,, w
21:10:00 44.70 61.82 9.13 10.16
21:11:00 46.25 61.88 9.18 10.09
21:12:00 50.44 60.40 9.11 10.16
21:13:00 54,31 59.33 9.11 10.08
21:14:00 55.60 56.86 9.13 10.14
21:15:00 58.62 57.58 9.16 10.12
21:16:00 58.97 56.03 9.21 10.02
Average 52.70 59.13 9.15 10.11

Time SO, ppm, w Nox ppm, w %0,,d % CO, w
21:17:00 58.58 57.94 9.33 9.94
21:18:00 58.37 56.16 9.44 9.92
21:19:00 58.12 55.16 9.38 9.92
21:20:00 59.87 54.84 9.34 9.96
21:21:00 62.02 54.51 9.29 9.92
21:22:00 60.22 55.08 9.27 9.95
21:23:00 54,77 57.03 9.38 9.81
Average 58.85 55.82 9.35 9.92

Time SO, ppm, w Nox ppm, w %O,, d %CO,w
21:24:00 46.90 54.65 9.45 9.83
21:25:00 46.24 55.86 9.37 9.88
21:26:00 37.62 60.44 9.25 10.01
21:27:00 45,95 56.41 9.19 9.98
21:28:00 63.28 53.59 9.24 9.95
21:29:00 69.54 53.43 9.26 9.91
21:30:00 78.09 53.16 9.23 9.96
Average 55.37 55.36 9.28 9.93
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MSI/ Manitowoc PU
Manitowoc, Wi
No. 9 Boiler
7124/2013
Test 2M

CO, (TEI Model 410i)

Cylinder | Analyzer Span %

Value Response | Difference| Value of
(ppm) (ppm) (ppm) (ppm) Span
Zero 0.00 0.11 0.11 16.73 0.66
Mid Level 8.30 8.39 0.09 16.73 0.54
High Level| 16.73 16.45 0.28 16.73 1.67

0O, (Servomex Series 1400)

Cylinder | Analyzer Span %

Value Response | Difference| Value of
(ppm) (ppm) (ppm) {ppm) Span
Zero 0.00 0.07 0.07 21.40 0.33
Mid Level 10.70 10.82 0.12 21.40 0.56
High Level| 21.40 21.24 0.16 21.40 0.75

**** All Calibrations must be within 2% of the span value...

10
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Calibration Drift

MSI / Manitowoc PU
Manitowoc, WI

No. 9 Boiler
712412013
Test 2M
0,
Pre- Post- %
Cal cal Drift
Initial Bias Final Bias Avg. of Span
1 Zero 007 | 0.00% | 0.04 | -0.14%| 0.06 -0.14%
Upscale [ 10.82 | 0.00% | 10.82 | 0.00% | 10.82 0.00%
2| zero | 004 |-014%| 004 |-014%| 0.04 | 0.00%
Upscale 10.82 | 0.00% | 10.82 [ 0.00% 10.82 0.00%
3 Zero 0.04 | -014% | 0.04 [-0.14% [ 0.04 0.00%
Upscale | 10.82 | 0.00% | 10.82 | 0.00% [ 10.82 0.00%
4 Zero 0.04 | -014% | 0.04 | -0.14% | 0.04 0.00%
Upscale | 10.82 | 0.00% [ 10.80 [ -0.09% | 10.81 -0,09%
5 Zero 0.04 -0.14% | 0.04 | -0.14% 0.04 0.00%
Upscale 10.80 | -0.09% | 10.80 | -0.09% | 10.80 0.00%
6 Zero 0.04 | -0.14% | 0.04 | -0.14% | 0.04 0.00%
Upscale 10.80 | -0.09% | 10.80 [ -0.09% [ 10.80 0.00%
7 Zero 0.04 -0.14% [ 0.03 [ -0.19% 0.04 -0.056%
Upscale 10.80 | -0.09% | 10.79 | -0.14% [ 10.80 -0.05%
8 Zero 0.03 | -019% | 0.03 |-0.19% | 0.03 0.00%
Upscale 10.79 | -0.14% | 10.79 | -0.14% [ 10.79 0.00%
9 Zero 0.03 | -0.19% | 0.03 | -0.18% 0.03 0.00%
Upscale 10.79 | -0.14% | 10.79 | -0.14% | 10.79 0.00%
10 Zero 0.03 [ -0.19% | 0.03 | -0.19% 0.03 0.00%
Upscale | 10.79 | -0.14% | 10.79 | -0.14% | 10.79 0.00%
Cylinder Analyzer
Value Value
Zero 0.00 % [ 007 % |
Upscale [ 1070 % [ 1082 % |
Span [ 2140 % [ 214 % ]

** All Drift Calibrations must be within 3% of the span value...
** All Bias Calibrations must be within 5% of the span value...
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Calibration Drift

MSI / Manitowoc PU
Manitowoc, WI

No. 9 Boiler
7124/2013
Test 2M
Pre- Post- %
Cal Cal Drift
Initial Bias Final Bias = Avg. of Span
1 Zero 0.1 0.00% 0.08 | -0.18% | 0.10 -0.18%
Upscale 839 | 0.00% | 844 | 0.30% | 8.42 0.30%
2 Zero 0.08 | -0.18% | 0.08 | -0.18% | 0.08 0.00%
Upscale 8.44 0.30% 8.44 0.30% 8.44 0.00%
3 Zero 0.08 | -0.18% | 0.08 | -0.18% | 0.08 0.00%
Upscale 8.44 0.30% 8.44 0.30% 8.44 0.00%
4 Zero 0.08 | -0.18% [ 0.03 | -048% | 0.06 -0.30%
Upscale 8.44 0.30% 8.33 | -0.36% | 8.39 -0.66%
5 Zero 0.03 | -0.48% | 0.03 | -0.48% 0.03 0.00%
Upscale 8.33 | -0.36% | 8.33 | -0.36% | 8.33 0.00%
6 Zero 0.03 | -0.48% | 0.083 | -0.48% | 0.03 0.00%
Upscale 833 | -0.36% | 833 |-0.36% | 8.33 0.00%
7 Zero 0.03 | -0.48% [ 0.01 -0.60% 0.02 -0.12%
Upscale 833 |-036% | 832 |-042% | 8.33 -0.06%
8 Zero 0.01 -0.60% | 0.01 -0.60% 0.01 0.00%
Upscale 8.32 | -042% | 8.32 | -042% 8.32 0.00%
9 Zero 0.01 -0.60% | 0.01 -0.60% 0.01 0.00%
Upscale 8.32 | -042% [ 8.32 | -042% | 8.32 0.00%
10 Zero 0.01 | -0.60% [ 0.01 -0.60% | 0.01 0.00%
Upscale 8.32 | -042% [ 832 |-0.42% 8.32 0.00%
Cylinder Analyzer

Zero l% ppm R_egi%&ppm |

Upscale [ 8.30 ppm 8.39 ppm |

Span | 16.73 ppm | 16.73 ppm |

** All Drift Calibrations must be within 3% of the span value...
** All Bias Calibrations must be within 5% of the span value...
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APPENDIX E

CALIBRATION GAS CERTIFICATION SHEETS
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1ISO 9001:2008

Linde SPECTRA Environmental Gases, 80 Industrial Drive, Alpha, NJ 08865

EPA PROTOCOL MIXTURE ~ ~=—
PROCEDURE #: G1

_ .-CERTIFICATE OF ANALYSIS-

PGVP ID#: 112012 GAS CODE: OC2
CUSTOMER: HAMMOND CYLINDER # : CC-131002
SALES#: 501172279 CYLINDER PRES: 2000 PSIG
PROD#: 1240925 CYLINDER VALVE: CGA 590
P.O#: 4501172279 CYLINDER SIZE: 2A
MATERIAL#: 24090596 CYLINDER MATERIAL: Aluminum

CERTIFICATION DATE: 18-Dec-2012 GAS VOLUME: 4000 Liter

EXPIRATION DATE: 19-Dec-2020 BLEND TOLERANCE: 5% Relative
(Using the May 2012 Revision of the EPA Protocol) PAGE: 1 of 1
CERTIFICATION HISTORY
DATE OF MEAN CERTIFIED ANALYTICAL
COMPONENT ASSAY ‘CONCENTRATION| CONCENTRATION ACCURACY
Carbon Dioxide 18-Dec-2012 18.73 % 16.73 % +- 1%
Oxygen 18-Dec-2012 21.4% 21.4 % +-1%
BALANCE Nitrogen
PREVIOUS CERTIFICATION DATES: None
REFERENCE STANDARDS
COMPONENT SRM/NTRM# CYLINDER# CONCENTRATION
Carbon Dioxide NTRM-82745x SG-8609736 19.98 %~
Oxygen NTRM-82659Y cc-237244 24.52 %
INSTRUMENTATION
COMPONENT MAKE/MODEL SERIAL # DETECTOR CALIBRATION
DATE(S)
Carbon Dioxide CAI-300 S03G01 NDIR 14-Dec-2012
Oxygen CAI-300 S03001 PM 21-Nov-2012

THIS STANDARD IS NIST TRACEABLE. IT WAS CERTIFIED ACCORDING TO THE 1997 EPA PROTOCOL PROCEDURES.

DO NOT USE THIS STANDARD IF THE CYLINDER PRESSURE IS LESS THAN 100 PSIG.

ANALYST: Q

MATTHEW-JACKSON——-

(908) 329-9700 Main

www.Lindeus.com

Linde Gas North America LLC

(908) 329-9740 Fax

DATE:

18-Dec-2012

MPU01789




" / 3  Liquib TECHNOLOGY CORPORATION

“INDUSTRY LEADER IN SPECIALTY GASES”

Certificate of Analysis

- EPA PROTOCOL GAS -
Customer : Minneapolis Ox;ygeJan@pohs MN)
Date June 18, 2013
~ Delivery Receipt DR-47332
Gas Standard . 8.50% CO2,11.0% Oxvgeanltrogen EPA PROTOCOL
Part Number: SPC NAFE 03075
Final Analysis Date June 17, 2013
Expiration Date June 17,2021

DO NOT USE BELOW 100 psig
Cylinder Data

Cylinder Serial Number: - EB-0019925 Cylinder Outlet: CGA 590
Cylinder Volume: 136 Cubic Feet Cylinder Pressure: 1950 psig, 70°F

Expiration Date: June 17,2021

Analytical Data
EPA Protocol, Section No. 2.2, Procedure G-1

Replicate Concentrations
Carbon Dioxide: 8.30% +/- 0.07%
Oxygen: 10.7% +/- 0.08%
Nitrogen: Balance

Reference Standard(s):

GMIS/SRM: . GMIS/GMIS o GMIS
Cylinder Number: . EB-0026839/CC-185129 CC-231332
Concentration: 6.847% C0O2/13.92% CO2 9.97% Oxygen

Expiration Date: ’ 10/13/20 - 06/24/14 04/06/14

Certification Instrumentation

Component: Carbon Dioxide Oxygen .
Make/Model: Nicolet 6700 ' Servomex 244a
Serial Number: . APW1200289 1847

Principal of Measurement: FTIR : Paramagnetic
Last Calibration: May 23,2013 ~ May 31,2013

Analytical uncertainty and NIST Traceabilify are in compliance with EPA-600/R-12/531.

- David'Scott

Certified by:

PGVP Vendor ID: E12013

. “UNMATCHED EXCELLENCE
2048 APEX COURT APOPKA, FLLORIDA 32703 ~ PHONE (407)-292-2990 FAX (407) 292-3313
WWW.LIQUIDTECHCORP.COM
APOPKA, BL. ¢ HOUSTON, TX

MPU01790



LIQUID TECHNOLOGY CORPCRATION

“INDUSTRY LEADER IN SPECIALTY GASES”

Certificate of Analysis
- EPA PROTOCOL GAS -
Customer Minneapolis Oxvgen (Minneapolis, MN)
Date May 13, 2013
Delivery Receipt DR-46947 ‘ .
Gas Standard "112.5 ppm CO, 112.5 ppm NO, 112.5 ppm SO2/Nitrogen - EPA PROTOCOL
Final Analysis Date May 13, 2013
Expiration Date May 13, 2021
Part Number SPC NAE04050 ‘
DO NOT USE BELOW 100 psig
Analytical Data: '

EPA Protocol, Section No. 2.2, Procedure G-1.

Reported Concentrations
Carbon Monoxide: 114 ppm +/- 0.64 ppm
Nitric Oxide: 113 ppm +/- 0.40 ppm
Sulfur Dioxide: 112 ppm +/- 0.86 ppm
Nitrogen: Balance
Total NOx: 113 ppm
** NOx for Reference Use Only **

Reference Standards

SRM/GMIS: GMIS GMIS/GMIS GMIS/GMIS

Cylinder Number: EB-0015851 ND-45693/ND-45515 EB-0014653/CC-251490
Concentration: 104.90 ppm CO 97.434 ppm/245.26 ppm NO 103.89 ppm S02/507.877 ppm SO2
Expiration Date: 10/21/13 08/23/15 - 10/22/14 12/01/14 - 04/12/15

Certification Instrumentation '

Component: Carbon Monoxide Nitric Oxide Sulfur Dioxide

Make/Model: NEXUS 6700 NEXUS 6700 NEXUS 6700

Serial Number: APW1200289 APW1200289 APW1200289

Principal of Measurement: FTIR FTIR FTIR

Last Calibration: April 24, 2013 April 24, 2013 April 24, 2013

Cylinder Data

Cylinder Number: EB-0040597 Cylinder Volume: 136 Cubic Feet
Cylinder Outlet: CGA 660 Cylinder Pressure: 1950 psig, 70°F
Expiration Date: May 13, 2021

Analytical Uncertainty and NIST Traceability are in compliance with EPA-600/R-12/531.

David Scott

Certified by:

.PGVP Vendor ID: E12013

“UNMATCHED EXCELLENCE”
2048 APEX COURT APOPKA, FLORIDA 32703 ~ PHONE (407)-292-2990 FAX (407)-292-3313
WWW.LIQUIDTECHCORP.COM
APOPKAj FL e HOUSTON, TX

MPUO01791



LIQUID TECHNOLOGY CORPORATION

“INDUSTRY LEADER IN SPECIALTY GASES”

Certificate of Analysis

- EPA PROTOCOL GAS -

Minneapolis Oxvegen (Minneapolis, MN)
February 19, 2013

. Delivery Receipt DR-45794
Gas Standard 50.0 ppm CO. 50.0 ppm NO, 50.0 ppm SO2/Nitrogen - EPA PROTOCOL
Final Analysis Date . February 11, 2013
Expiration Date February 11, 2021
DO NOT USE BELOW 150 psig
Analytical Data:

EPA Protocol, Section No. 2.2, Procedure G-1.

Reported Concentrations
Carbon Monoxide: 50.8 ppm +/- 0.29 ppm
Nitric Oxide: 50.4 ppm +/- 0.27 ppm
Sulfur Dioxide: 49.6 ppm +/- .49 ppm
Nitrogen: Balance
Total NOx: 50.5 ppm
** NOx for Reference Use Only **

Reference Standards

SRM/GMIS: GMIS GMIS GMIS
Cylinder Number: CC-128982 ’ CC-88803 EB-0014698
" Concentration: 50.89 ppm CO 49.52 ppm NO 50.67 ppm SO2

Expiration Date: 10/20/14 07/18/13 09/20/14

Certification Instrumentation

Component: Carbon Monoxide Nitric Oxide Sulfur Dioxide
Make/Model: ~ NEXUS 6700 NEXUS 6700 * NEXUS 6700
Serial Number: AEP99000154 AEP99000154 AEP99000154
Principal of Measurement: FTIR FTIR- FTIR

Last Calibration: January 30, 2013 January 30, 2013 January 30, 2013

Cylinder Data :
Cylinder Number: CC-115901 Cylinder Volume: 133 Cubic Feet

Cylinder Outlet: ' CGA 660 Cylinder Pressure: 1900 psig, 70°F
Expiration Date: February 11, 2021

Analytical Uncertainty and NIST Traceability are in compliance with EPA-600/R-12/531.

205 5

David Scott .

Certified by:

PGVP Vendor ID: E12013

“UNMATCHED EXCELLENCE”

1

2048 APEX COURT APOPKA, FLORIDA 32703 ~ PHONE (407)-292-2990 FAX.(407)-292-3313
WWW.LIQUL{DTECHCORP.COM

MPU01792



LiQUID TECHNOLOGY CORPORATION

“INDUSTRY LEADER IN SPECIALTY GASES”

Certiﬁcate of Analysis

- EPA PROTOCOL GAS -
uétomer . aneapohs Oxygen (Mlnneapohs MN)
Date ' April 29, 2013
Delivery Receipt DR-46677
Gas Standard - - 250 ppm CO, 250 ppm NO, 250 ppm SO2/Nitrogen - EPA PROTOCOL
Final Analysis Date April 01,2013 '
Expiration Date . April 01, _2021

DO NOT USE BELOW 100 psig-

Analytical Data:
EPA Protocol, Section No. 2.2, Procedure G-1.

Reported Concentrations
Carbon Monoxide: 254 ppm +/- 1.0. ppm
Nitric Oxide: 249 ppm +/- 0.41 ppm
Sulfur Dioxide: 255 ppm +/- 1.0 ppm

Nitrogen: Balance ‘
, Total NOx: 249 ppm
** NOx for Reference Use Only **

Reference Standards

SRM/GMIS: GMIS GMIS/GMIS GMIS/GMIS
Cylinder Number: CC-185111 ND-45693/ND-45515 EB-0014653/CC-251490
Concentration: 257.469 ppm CO 97.434 ppm/245.26 ppm NO 103.89 ppm S02/507.877 ppm SO2
Expiration Date: - 10/22/14 - 08/23/15 - 10/22/14 . 12/01/14 - 04/12/15
Certification Instrumentation . , o

. Component: Carbon Monoxide Nitric Oxide Sulfur Dioxide
Make/Model: NEXUS 6700 NEXUS 6700 NEXUS 6700
Serial Number: APW1200289 APW1200289 APW1200289
Principal of Measurement: FTIR FTIR FTIR
Last Calibration: March 28, 2013 March 28, 2013 March 28, 2013

Cylinder Data

Cylinder Number: A EB-0033979 Cylinder Volume: 1135 Cubic Feet
Cylinder Outlet: CGA 660 Cylinder Pressure: 1925 psig, 70°F
Expiration Date: . April 01, 2021

Analytical-Uncertainty and NIST Traceability are in compliance with EPA-600/R-12/531.

David Scott

Certified by:

PGVP Vendor ID: E17

¢
2

“UNMATCHED EXCELLENCE"
2048 APEX COURT APOPKA, FLORIDA 32703 ~ PHONE (407)-292-2990 FAX (407)-292-3313
WWW.LIQUIDTECHCORP.COM

APOPKA, FL. e HOUSTON, TX

MPU01793
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Figure 1-1. Model 48i Flow Schematic
Specrhcatlons Table 1-1. Model 48: Specifications
Presat ranges 0-1, 2, 5,10, 20, 50, 100, 200, 500, 1000, 2000, 5000, 10000 {ppm
or mg/md)
Custom ranges 0-1 to 10000 {ppm or mg/m?)
Zero roise 0.02 ppm RMS {30 second averaging time)
Lower detectable imit ~ 0.04 ppm
Zero drift (24 hour) <0.1 ppm
Span drift £ 1% full-scale
Response time 60 seconds (30 second averaging time)
Linearity & 1% of full-scale < 1000 ppm
+ 2.5% of full-scale > 1000 ppm -
Sample flow rate 1.0 LPM
Operating temperature ~ 20-30 °C [may be safely operated over the range of 0-45 oc)
"1’;; JI).’
1 N .
? Thermo Fisher Scientific ) 48i Instruction Manua 1-3
‘7.
1
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Introduction
Specifications

Pdwer requtre}ﬁents 100 VAC @ éﬂ/éfl Hz

115 VAC @ 50/60 Hz

220240 VAC @ 50/60 Hz

275 watts
Physical dimensions 16.75" (W) X 8.62" (H} X 23" (D)
Weight Approximately 49 Ibs.

6 voltage outputs; 0-100 mV, 1, 5, 10 V (User selectable), 5% of
full-scale over/under range, 12 bit resolution, user selectable for
measurement input

* Analog outputs

Digital outputs 1 power fail relay Form C, 10 digital relays Form A, user selsctable
alarm output, relay logic, 100 mA @ 200 VDC

Digital inputs 16 digital inputs, user select programmable, TTL level, pulled high

Serial Ports 1 RS-232 or RS-485 with two connectors, baud rate 1200115200,

data bits, parity, and stop bits, protocols: C-Link, MODBUS, and
streaming data (all user selectable)

Ethernet connection RJ45 connector for 10Mbs Ethernet connection, static or dynamic
TCP/IP addressing

*In non condensing environments. Performance specifications based on operation with 20-30 °C range.

J

1-4  48iInstruction Manual Thermo Fisher Scientific

MPUO01796




MODEL 1420 SERVOMEX PARAMAGNETIC O, ANALYZER SPECIFICATIONS

Repeatability:

Drift

Outputs
Display

Output

Option

Flow alarm output

Sample Requirements

Condition

Inlet pressure

Flow rate

Filtering

Response time

Inlet/vent connections

Z:\Word\Methods\Analyzer Specs\Dilution Trailen\Servomex O2.doc

Better than + 0.2% O2 under constant conditions

Less than 0.2% O2 per week under constant
conditions. (Excluding variation due to barometric
pressure changes; reading 1is proportional to
barometric pressure

3 % digit LCD reading 0.0 to 100.0% oxygen with
over range capability

0 to 1V (non-isolated) for 0 to 100% oxygen
available on ‘D’ type connector located on the back
panel of the instrument. Output impedance is less

than 10 ohms.

4 — 20mA isolated, Max impedance 500 ohms

Change over relay contact rated at
3A/115V ac, 1A/240V ac or 1A/28V dc. 4
sets of single pole changeover contacts.
Alarm becomes active when sample gas
flow through the analyzer fails

Clean, dry gas with dew point 5 deg C below
ambient temperature

0.5 to 3 psig (3.5 to 21kPa). Inlet pressure
changes within this range will change the
reading by less than 0.1% O2. May be
operated up to 10 psig (70kPa) with degraded
stability

1.5 to 6 litres/minute approximately depending
on sample pressure

0.6 micron replaceable filter integral to the
automatic flow control device.

Less than 15 secs. To 90% at an inlet pressure
of 3 psig (21kPa)

Y4 inch OD tube (stainless steel) suitable for

6mm 1D flexible tubing or ¥ inch OD
compression fittings.

MPU01797



Materials exposed to the sample Stainless steel, Pyrex glass, brass, platinum,
epoxy resin, viton, polypropylene and glass

fibre filter

Physical Characteristics

Case Steel and aluminum finished in epoxy powder
paint

Case Classification 1P 20 (IEC 529) when fitted into the Servomex
1400 series 19 inch case

Weight 10Kg (22 1b) approximately

Electrical

AC Supply 110 to 120V AC or 220 to 240V AC, £10%,

48 to 62Hz. Voltage selected by a voltage
selector integral to the IEC supply plug

Power required 15VA maximum

Z:\Word\Methods\Analyzer Specs\Dilution Trailer\Servomex O2.doc

MPU01798
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Introduction
Specifications

NO;, and NO, concentrations to the front panel display, the analog
outputs, and also makes the data available over the serial or etherner

connection.

Figw Gj Cleariser

Copitfory
Gronator Fleciramics
(NO Mh_ﬁji . Renction
[ Fow Choriher

Sensar -
- Jl/m NI

Sample

Exhousl )N E o ‘ j
( L

Specifications

Thermo Electron Carporation

Made —U~ A
= Solenaig =7
Capillar y ! .,
NH ; Serubber ey " Filter

MNOg-eNG
Converter

{NO, Mode)

Pk
Purng: O Gonyerier /Scrubber

Figure 1-1. Model 42/ Low Scurce Flow Schematic

Table 1-1. Model 42/ Low Source Specifications

Preset ranges

0-0.2,05,1,2, 5,10, 20, 50, 100 ppm

0-0.5, 1, 2,5, 10, 20, 50, 100, 150 mg/m?

Extended ranges

0-1,2, 5, 10, 20, 50, 100, 200, 500 pprm
02,5, 10, 20,50, 100, 200, 500, 750 mg/m®

Custom ranges 0-0.2 to 100 ppm {0-1 to 500 ppm in extended ranges)
. 00510150 mg/m3 {0-210 750 mg,/m3 in extended ranges)
Zero noise 0.005 ppm RMS (60 sécond averaging time)
Lower detectable imit  0.01 ppm 60 second averaging time)
Zero drift (24 hour) ~ 0.005 ppm -

Span drift (24 hour)

+ 1% full-scale

Response time
(NO/NO, mode)

15sec (10 second averaging time}
85 sec (60 second averaging time)
305 sec (300 second averaging time)

42i Low Source Instruction Manual 1-3

MPU01799
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14

427 Low Source Instruction Manual

i

hespoﬁée_tirr;é
(NO mode)

15 sec {10 sécoud averaging time}
B5 sec {B0 second averaging time)
305 sec {300 second averaging time)

Linearity

+ 1% jull-scale

Sample flow rate

= 25 co/min. measured at atmospheric pressure

Operating temperature

15-35 “C {may be safely operaled over the range of 0-45 °C)’

Power requirements

100 VAC @ 50/60 Hz
115 VAC @ 50/60 Hz

220-240 VAC @ 50/60 Hz

300 watts

Physical dimensions

16.75" (W) X 8.62" (H) X 23" {D)

Weight

Approximately 55 Ibs.

Analog outputs

6 voltage outputs; 0~100 mV, 1V, 5V, 10V (User seléctable), 5% of
full-scale over/under range, 12 bit resolution, user selectable for

measurement input

Digital outputs

1 power fail refay Form C, 10 digital relays Form A, user selectable
alarm oulput, relay logic, 100 mA @ 200 VDC

[jigilal inputs

16 digital inputs, user selgct programimable, TTL level, pulled high

Serial Ports

1 RS-232 or RS-485 with two connectors, baud rate 1200-115200,
data bits, parity, and stop bits, protocols: C-Link, MODBUS, and

streaming data (all user selectable)

Ftharnet connection

RJ45 connector for 10Mbs Ethernet connection, static or dynamic

TCP/IP addressing

“In nen condensing environments, Performance specifications based on operation in 15-35 °C range.

Thermo Electron Corpuration

MPU01800
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Figure 1-1. Model 43; Flow Schematic

Specifications  Table 1-1. Model 43i Specifications

Preset ranges 0-0.05,0.1,0.2,05,1,2,5 mppm

0-0.2,0.5,1,2, 5, 10, 20, 25 mg/m’
Extended ranges 0-0.6,1,2,5,10, 20, 5(), 100 ppm
0-2.5, 10, 20, 50, 100, 200, 250 mg/m?
Custom ranges 0-0.05 to 10 ppm {0-0.5 to 100 ppm in extendsd range)

0-0.2 to 25 mg/m® {0-2 to 250 mg/m? in extended range)

Zero roise 1.0 ppl RMS {10 second averaging time)
0.5 ppb RMS (60 secand averaging time)
0.25 ppb RMS {300 second averaging time)

Lower detectable limit 2.0 ppb (10 second averaging time)
1.0 ppb {60 second averaging time)
0.5 pph (300 second averaging time)

Zero dlrift {24 hour) <1 pph
Span drift + 1% full-scala
Response time{in 80 sec {10 second averaging time)
automatic mode) 110 sec {60 second averaging fime)
320 sse {300 second averaging time)
Linearity + 1% of full-scale
Therma Electron Corporation 43i Instruction Manual 13
7

MPU01801
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431 Instruction Manuval

Sample flow rate

0.5 LPM {standard)
1 LPM {optional)

Interferences (iesied at
levels specified by EPA}

less than lower detectable limit except for the following:

NO: < 3 ppb, tested at 500 ppb M-Xylene: tested at 200 ppb H,0:
tested at 2% of reading

Operating temperature

2030 °C {may be safely operated over the range of 0-45 °C)°

Power requirements

100 VAL @ 50/60 Hz

115 VAC @ 50/60 Hz
220-240 VAC @ 50/60 Hz
165 watts

Physical dimensions

16.75" (W} X 8.62" (H} X 23" (D)

Weight

Approximately 48 lbs.

Analog outputs

& voltage outputs; (~100 mV, 1, 5, 10V {user selectable), 5% of
full-scale over/under range, 12 bit resolution, user selectable for
meastirernent input

Digital outputs

1 power fail relay Form C, 10 digital relays Form A, user selectable
alarm output, refay logic, 100 mA @ 200 VDC

Digital inputs

16 digital inputs, user selgct programmahble, TTL level, pulled‘high

Serial Ports

1 RS-232 or RS-485 with two connectors, baud rate 1206—115200,
data bits, parity, and stop bits, protecols: C-Link, MODBUS, and ..~
streaming data {all user selectabla}

Ethernet connection

RJ45 connector for 10Mbs Ethernel connection, static or dynamic
TCP/IP addrgssing

"In non condensing environments. Performance specifications based on operation within 20-30 °C range.

Table 1-2. Model 437 Optional Permeation Oven Specifications

Temperature contral

Single Point 45 °C

Temperature stability

£0.1°C

Warm-up time

1 hour {permeation device can take 24 to 48 hours to stabilize)

Carrier gas flaw ~ 70 sec/min

Chamber size Accepts permeation tubes up to 9 cm in total length; 1 em'in
diameter

Temperature range 20-30°C

Physical dimensions

Contained inside the Madel 437

Power requirements

120 VAC @ 50/60 Hz, 50 watts {in addition to the standard Model
43i)

Weight

Approximatedly 5 Ibs. {in addition to the standard Mudel 43;)

Thermo Elsctron Corporation

MPU01802
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Figure 1-1, Model 4107 Flow Schematic

Specifications  Table 1-1. Model 410 Specifications O

Preset ranges * Standard: 0-200, 500, 1000, 2000, 5000, 10000 ppm-
High Level: 0-0.5, 1,2, 5,10, 70, 75%

Custom ranges Standard: 0-200 to 10000 ppm
High l.evel: 0-0.5 to 25%

Zeroroise Standard: 0.5 ppm RMS (60 second averaging time)
High Level: 20 ppm RMS (60 second averaging time)

Minimum detectable  Standard: 1 ppm

fimit High Level: 40 ppr

Zero drift {24 haur} + 1.0 ppm

Span drift {24 hourl I 2% span concentration

'Hesponse time 90 seconds (30 second averaging time)

Linearity + 1.5% of span {at concentrations of 10 10 100% of span)

Sample flow rate 1.0 LPM

Operating temperature  5-45°C

Thermeo Electron Corporation Modet 410/ Instruction Manual 1-3
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Model 410i Instruction Manual

Power requirements

100 VAC @ 50/60 Hz

115 VAC @ 50/60 Hz
220~-240 VAC @ 50/60 Hz
275 watts

Physical dimensions

16.75" (W) X 8.62" {H} X 23" (D}

Waight

Approximately 39 bs.

Analog outputs

6 voltage outputs; 0-100 m¥, 1, 5, 10V {User selectable), 5% of
tull-scale over/under range, 12 bit rasolution, user selectable for
measurement ihput

Digital outputs

1 power fail relay Form C, 10 digital relays Form A, user selectable
alarm output, relay logic, 100 mA @ 200 VDO

Digital inputs

16 digital inputs, user select programmable, TTL. level, pulled high

Serial Ports

1 RS-232 or RS-485 with two connectors, baud rate 1200115200,
Protocols: C-Link, MODBUS, and streaming data (all user
selectahle)

Ethernet connection

RJ45 connector for 10Mbs Ethernet connection, static or dynamic
TCP/IP addressing

10

Thermo Electron Corporation

MPU01804
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APPENDIX I

PROCEDURES
Please Note: In an effort to conserve paper,
the procedure section of the appendix has been
reserved for explanations of EPA methodology
deviations. Please refer to the specific
EPA Methods on the following EPA website:
http://www.epa.gov/ttn/emc/
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By

5, = |2 i Fg.24

12.4 Confidence Coefficient. Calculate the 2.5 percent error confidence coefficient (one-tailed), CC, as
follows: .

5,
cc=zMTZ . Eq.25

Where:
to.g7s=t-value (see Table 2-1).

12.5 Relative Accuracy. Calculate the RA of a set of data as follows:

2]+ |cc|
RA= X100 Bq. 2-6
R

Where:
&verbar;d&verbar;=Absolute value of the mean differences (from Equation 2—-3).
&verbar;CC&verbar;=Absolute value of the confidence coefficient (from Equation 2-3).

RM=Average RM value. In cases where the average emissions for the test are less than 50 percent of the
applicable standard, substitute the emission standard value in the denominator of Eq. 26 in place ofRM. In
all other cases, useRM.

13.0 Method Performance

13.1 Calibration Drift Performance Specification. The CEMS calibration must not drift or deviate from the
reference value of the gas cylinder, gas cell, or optical filter by more than 2.5 percent of the span value. If
the CEMS includes pollutant and diluent monitors, the CD must be determined separately for each in terms
of cancentrations (See Performance Specification 3 for the diluent specifications), and none of the CDs may
exceed the specification. '

13.2 Relative Accuracy Performance Specification. The RA of the CEMS must be no greater than 20
percent when RMis used in the denominator of Eq. 2-6 (average emissions during test are greater than 50
percent of the emission standard) or 10 percent when the applicable emission standard is used in the
denominator of Eq. 2-8 (average emissions during test are less than 50 percent of the emission standard).
For SO,emission standards of 130 to and including 86 ng/J (0.30 and 0.20 Ib/million Btu), inclusive, use 15
percent of the applicable standard; below 86 ng/J (0.20 Ib/million Btu), use 20 percent of the emission
standard. . -
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Interpoll Laboratories, Inc.

4 4500 Ball Road NE
N t% rpo E Circle Pines, MN 55014-1819
Tel: 763-786-6020

Fax: 763-786-7854

www.interpoll-labs.com

August 19, 2013

Manitowoc Public Utilities
Thomas E. Reed

1303 South 8™ Street

P.O. Box 1090

Manitowoc, WI 54221-1090

Re: Part 75 Air Emission Testing Body Requirements

Mr. Reed

This letter addresses the requirements of 40 CFR Part 75. Specifically; effective March 27, 2012, 40 CFR
Part 75 test programs must be conducted by an Air Emissions Testing Body (AETB) in accordance with
the requirements set forth in ASTM D 7036-04, Standard Practice for Competent Air Emission Testing
Body.

Consistent with Section 6.2.1(c), Appendix A, 40 CFR Part 75, the AETB shall provide to each customer
a certification that the AETB operates in conformance with, and that data has been collected in
accordance with, the requirements of ASTM D 7036-04.

This letter serves as certification that Interpoll Laboratories, Inc. does provide data and services which
comply with the above requirements.

/
Daniel Despen
President
Interpoll Laboratories, Inc.

AN EQUAL OPPORTUNITY EMPLOYER
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